THE MAGAZINE OF GAS DISTRIBUTION 











‘REPAIR - oe 
What’s best — repair, gan 
‘or, reventive maintenance? 


| PRE VENTION ~~ on 4 
~ Modern materials, | 
installation can ‘pe ef 

















= 


ADD LOADS .. 
SUBTRACT COSTS 
MULTIPLY PROFITS - 





ossasgneee nese sanestsnemenTT TN NY, 











= 





SIMPLE ARITHMETIC PROVES 


WELDED STEELCASE METERS BEST 


Modern American® Welded Steelcase Meters combine hard- 
case durability with proven tinned steelcase performance to 
provide a new approach to the economics of meter maintenance 
and retirement. 

Low first costs — long-term maintenance savings. Major re- 
pairs eliminated — minor repairs and adjustments are easy to 
make assuring long service life. 

Lifetime weather and corrosion resistant finish stays attrac- 
tive in both indoor and normal outdoor settings. Special imper- 
vious coating for highly corrosive atmospheres also available. 

Sustained accuracy is built into these meters with proven 
speed ratio and the many time-tested quality features and 
refinements pioneered by American in more than 120 years of 
meter engineering. 

Ask your American representative about Welded Steelcase 
Meters and their many advantages for all fuel gas services. 
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W-210 Welded Steelcase Meter 
Rated capacity 210 cfh for 
medium-sized homes with heating. 
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W-75 Welded Steelcase Meter 
Rated capacity 75 cfh for average 
homes without central heating. 





W-45-LPG Welded Steelcase Meter 
Rated capacity 45 cfh propane 
for average domestic services 
without heating. 


GENERAL SALES OFFICE: Philadelphia 16, Penna, * Albany « Atlanta « Baltimore * Birmingham ¢ Boston * Chicago * Dallas * Denver * Houston 
Kansas City * Los Angeles ¢ Minneapolis © New York © Omaha « Pittsburgh * San Francisco « Seattle * Tulsa © Wynnewood 


IN CANADA: Canadian Meter Company, Ltd., Milton, Ontario * Calgary * Edmonton « Montreal * Regina * Vancouver 
SUPPLIERS TO THE GAS INDUSTRY for Ironcase, Tinned Steelcase, Aluminumcase and Welded Steelcase Meters * American-Westcott Orifice 


Meters © Instruments ¢ Reliance Regulators * Apparatus * Valves 
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Psssst! Leaks Are Expensive 


Gas leakage may well be the distribu- 
tion industry’s biggest and toughest prob- 
lem. Every leak means lost revenue. Every 
leak is a potential hazard. Every leak con- 
tributes to lessened system capacity and 
operating efficiency. These three points 
alone are sound reasons why distribution 
men tackle the problem with great de- 
termination. 

To really understand the nature of the 
leakage problem, it is necessary to know 
more than a little about the types of 
leaks that occur, their causes, how they 
are detected and located, how they are 
repaired, and how they can be prevented. 

In this issue, AGJ presents a 13-page 
report on a truly penetrating study of the 
many facets of the leakage problem... 
a study made by the Institute of Gas 
Technology under sponsorship of the 
A.G.A. PAR Plan’s Gas Operations Re- 
search Committee. Intensive and compre- 
hensive, the study includes a 10-company 
survey made on a face-to-face basis rather 
than by circulating a questionnaire, and 
a thorough literature survey on the sub- 
ject. 
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Tailored To Fit 


When Philadelphia Gas Works’ engi- 
neers set out to develop new odorization 
facilities for their Station A and Station B 
plants, they went at the task with the pre- 
cision of a tailor fitting the King of 
England with a new suit. Each and every 
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Branch Offices: 


In Canada: 


invests in progress 
to give you 





A larger staff of respected meter engineers... 
quality control specialists ...nationwide sales and 
service...modern, high-precision machine tools 
...a brand new plant turning out the advanced- 
design Superior aluminum case meter, also the 
well-known tin case meters ...that’s the Superior 
Meter Company of today, now part of Neptune 
Meter Company, one of the world’s major meter 
and instrument groups. 


SUPERIOR METER COMPANY, INC. 


19 West 50th Street, New York 20, N. Y. 
A SUBSIDIARY OF NEPTUNE METER COMPANY 


Atlanta ® Boston ® Chicago ® Dallas © Denver ® Los Angeles 
Louisville © New York © North Kansas City, Mo. ® Philadelphia 
Portland, Ore. ® San Francisco 


Neptune Meters Ltd. * Toronto * Calgary ® Halifax 
Montreal © St. John © Vancouver * Winnipeg 











For Superior customers this means meters of 
sustained, fine-instrument accuracy, the result of 
one of the finest combinations of men, methods 
and machines. It also means a representative in 
your area who understands your needs and gives 
you service when you want it. 


You now get more, at no extra cost, when 
you specify “Superior”, the meter of enduring 
accuracy. 
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NEWS HILITES OF THE INDUSTRY aii 


Supreme Court decision on the “CATCO” case may prove satisfactory to 
appellants in the original court action who didn’t favor FPC approval of 
independent producer certification without price condition, but long-term 
outlook on the most recent (and, as usual, adverse) high court finding is 
that the gas industry’s well-being will suffer. The high court said the FPC 
action granting unconditional permanent certificates to the four CATCO pro- 
ducers was in error due to “insufficient evidence to support the finding of 
public convenience and necessity” that it deems a “prerequisite” to issuance 
of such certificates. The court’s opinion attacked the price of the gas (21.4 
cents per Mcf) as being too high, and noted that it didn’t find evidence to 
support the finding that the producers would seek to dispose of their gas any- 
where other than Tennessee Gas and the interstate market. What will happen 
to current and future independent producer certification cases is matter of 
conjecture; for certain, certification hearings will be longer and tougher, will 
be slowed by adverse intervenors of all types, are likely to carry price condi- 
tions when field prices are challenged, and — unfortunately — may find many 
i.p.’s unwilling to commit reserves to interstate commerce. 


Higher rates of return on investments by the natural gas industry — compen- 
sating in part for increased costs of obtaining new money needed for expan- 
sion — are foreseen by The Value Line Investment Survey. The FPC, 
optimistically notes the Survey, appears at least on the way to a workable 
solution of natural gas producer regulation problems. In the next 12 to 24 
months, predicts the Survey, the FPC will allow an average rate of return 
of 6.5 percent, and a price on gas at the wellhead approaching its “com- 
modity value” will be found reasonable. Based on these predictions, the 
Value Line Survey sees continued growth in earnings and dividends of the 
gas industry that will be greater than the average for electric utilities or 
industrial concerns as a whole. 


An underground storage cavern for liquid propane, with a capacity of 
6,300,000 gal, will be constructed near Omaha, Nebraska, by Omaha’s 
Metropolitan Utilities District. The propane will be used by M.U.D. for 
peak shaving. Under a recently approved contract, Fenix & Scisson, Inc., 
Tulsa, Oklahoma, firm specializing in cavern excavation, will dig the giant 
storage hole for approximately $770,000. Total cost of the project, including 
peak-shaving plant facilities, is estimated at $1,500,000. Feasibility of the 
project, says the utility, lies in the fact that it will be cheaper to store propane 
than to contract for enough gas on annual basis to meet peak demands. 


Allocating increased natural gas supplies to Laclede Gas Company of St. 
Louis would dangerously reduce the reserve needed for wintertime peak 
demands for home heating, William G. Marbury, board chairman of Mis- 
sissippi River Fuel Corporation told an FPC hearing recently. Laclede, sup- 
ported by the City of St. Louis and other gas distributors, has asked FPC 
for additional gas allotments from the transmission company. Opposing such 
a move, in addition to Mississippi, are industrial firms, most of them in the 
East St. Louis area, who now take some 42,000,000 cu ft daily and whose 
gas service can be curtailed during peak demand periods. The pipeline firm’s 
general counsel William A. Daugherty noted that “This is merely a matter 
of cutting up the pie; we haven't got any more pie in the pantry.” Chairman 
Marbury noted that MRF’s chief problem is getting by the peak winter 
season. On an annual basis, he declared, the transmission company has 
“more gas available than is being sold either to our industrial or resale 
customers.” He said Mississippi was planning additional underground storage 
facilities as a partial solution to the problem and urged that the company’s 
gas distributing customers do likewise. 
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These drawings quickly outline the basic 
procedure used in stopping-off a line under 
pressure with Mueller Line Stopper Fittings 
and Equipment. Line Stoppers may be used 
at any point—regardless of the location of 
regular shut-off valves—on any type of line. 
A single stop-off is illustrated—such as might 


MECHANICAL JOINT 
FITTING 175 P.S.1. 


WELDING FITTING 
UP TO 1200 P.S.I. 











_ 
here’s how —with MUELLER Line Stopper Fittings and Equipment 



















be used to extend a dead end or to transfer 7 
service to a new line. To completely isolate 
a section of line to repair leaks, make tie-ins, 
run laterals or install or replace equipment, 
two stop-offs would have to be made. A by- 
pass line around the isolated section would 
then carry the flow to give uninterrupted 
service downstream. 










Test welded joints 
with air and soapsuds, 
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T Weld fitting to line. 
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3 Attach gate valve to fitting. 
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Gas exhausted from 
stopped-off portion of line. 





Assemble completion plug 
and aligning tool to completion machine. 
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5 Align gate valve ] Assemble completion plug 
f by using completion machine. and inserting tool to completion machine. 
ww 
















Gas sealed within fitting and 
exhausted from equipment. 
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] Insert completion plug 
into top of fitting. 





& Assemble shell cutter, 
hub and pilot drill to drilling machine. 

















Ges contained by 
fitting and equipment. 
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Bolt completion cap 
in place on fitting. 


Cut out pipe inside of fitting 
to accommodate cylindrical stopper. 



























These illustrations show only the 
major steps in the use of Mueller Line 
Stopper Fittings and Equipment. 

For the full story and specifications on 
Mueller’s complete line, write direct to: 






ea MUELLER CO. 
ae) DECATUR, ILL. 


aia: iacinyys = Factories at: Decatur, Chattanooga, Los Angeles 
’ _ ey In Canada: Mueller, Limited; Sarnia, Ontario 





to stopping machine. 
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NEWSREEL 








Device for checking insulating unions on 
gas services without interrupting service to 
customers has proved profitable for Thomas 
Snedden, an engineer for Northern Illinois 
Gas Company. He recently received an addi- 
tional award of $2000 after a one-year review 
of the suggestion he had submitted previously 
under the utility's employee suggestion sys- 
tem. This, added to the $3150 he received 
originally, brings his total take for this one 
suggestion to $5150. The device consists pri- 
marily of a hand-crank generator, a transistor 
amplifier, and measuring equipment. 


PACIFIC GAS AND ELECTRIC COM- 
PANY wants to operate the partially de- 
pleted McDonald Island natural gas field 
in the San Joaquin River delta 10 miles 
northwest of Stockton as a large under- 
ground storage project. In its application 
for authority from the California PUC, 
PG&E said project will cost approximately 
$22,873,617 with approximately $10,- 
320,000 tabbed for cushion reserve gas, 
$3,867,000 for compressor station equip- 
ment and structures and the remaining 
$8,687,000 for storage, land rights, gas 
wells and gas lines. PUC already has held 
a hearing on PG&E’s request to develop 
the Pleasant Creek field, near Winters, for 
underground storage. The McDonald 
Island field is much larger, however. In a 
property exchange last December, Stand- 
ard Oil Company of California transferred 
to a PG&E subsidiary, all rights and inter- 
ests in the McDonald Island field includ- 
ing 12 wells, an 18-in. main, and related 
equipment which connect the field to the 
PG&E system. 


AMERICAN METER’S SUBSIDIARY, 
Westcott & Greis, Inc., has become the 
Southwest Division of American Meter 
Company with Harold W. Wahl supervis- 
ing operations as the division manager. 
James H. Satterwhite, president of West- 
cott & Greis, is retiring. Cade C. Clover 
has been named northern district man- 
ager with headquarters in Tulsa, and 
Earl B. Cutter, Jr. has become southern 
district manager with headquarters in 
Dallas. 


MID-CENTURY INSTRUMATIC COR- 
PORATION stockholders have approved 
a change in corporate name to Computer 
Systems, Inc., which more fully reflects 
the company’s expanding computer prod- 
uct line. Founded in 1950, company is well 
known as a manufacturer of analog com- 
puters and simulators and of computer 
accessories. 


THERMOBLOC DIVISION has_ been 
purchased by The Bettcher Manufacturing 
Company from Prat-Daniel Corporation 
of South Norwalk, Connecticut. Panel- 
bloc infra-red heaters and Thermobloc 
heaters will now be manufactured and 
sold by Panelbloc Division of The Bett- 
cher Manufacturing Company with head- 
quarters in Cleveland, Ohio. Key person- 
nel including R. F. Sharon who heads the 
new division as general manager; Joseph 
Adams, chief engineer; and Garth Thibi- 
deau, service manager, will transfer from 
South Norwalk to the new Cleveland 
headquarters. 


SENECA GAS COMPANY OF WEST 
VIRGINIA, of Winchester, Virginia, has 
been exempted from regulation by the 
FPC under the Natural Gas Act pursuant 
to terms of the Hinshaw Amendment. 
Seneca is the 124th company to be ex- 
empted either fully or in part. 


NINE GEORGIA COMMUNITIES will 
receive natural gas service for the first 
time and 15 existing customers will have 
increased firm service from South Geor- 
gia Natural Gas Company of Thomasville 
under terms of a recent FPC examiner’s 
decision. The decision authorizes South- 
ern Natural Gas Company, supplier to 
South Georgia, to construct $55,000,000 
in new facilities that would boost its daily 
capacity by some 375,000,000 cu ft per 
day. In turn, South Georgia will spend 


$1,947,000 for facilities to distribute gas 
to its existing and proposed new cus- 
tomers. New communities to be served 
by South Georgia include Sylvester, Ash- 
burn, Tifton, Ocilla, Fitzgerald, Nashville, 
Meigs, Quitman, and Lumpkin, Georgia. 


GAS LIGHTS TO GET STANDARDS. 
A new subcommittee has been formed by 
ASA_ Sectional Committee Z21— Gas 
Burning Appliances to develop American 
Standard approval requirements for the 
safe and satisfactory performance of gas 
lighting. 


HUPP CORPORATION HAS PUR. 
CHASED the valve operator division of 
Cutler-Hammer, Inc. for an undisclosed 
amount of all-cash consideration. Acquisi- 
tion includes tools, fixtures, and inventory. 
Manufacturing operations will be moved 
from Milwaukee to the Chicago plant of 
Hupp Aviation Company division, which 
will also be responsible for service of 
Cutler-Hammer valve operators now in 
service. The Hupp-made product will be 
known as “Electrodyne” valve actuators. 


GAS APPLIANCE MANUFACTUR- 
ERS ASSOCIATION has elected The 
Aldrich Company of Wyoming, Illinois, 
manufacturer of gas-fired boilers for 
home heating systems and gas water heat- 
ers, to membership in the gas boiler divi- 
sion of the association. P. M. Stephenson 
is president of The Aldrich Company. 


WALWORTH COMPANY has extended 
its line of plastic valves and fittings to in- 
clude three new sizes — 4%, % and 114-in. 
This enables Walworth to offer the rigid 
PVC (polyvinyl chloride) Y-globe 
valves, check valves, and strainers in a 
complete range of sizes from % to 2-in. 
The plastic products operate successfully 
at pressures to 150 psi at 75 F. 


FOR THE 11TH CONSECUTIVE year, 
the gas industry has improved its safety 
record, setting an all-time low record of 
8.07 disabling injuries per million man- 
hours in 1958. American Gas Association 
reports this compares with the postwar 
peak of 21.86 in 1947 and the best pre- 
vious rate of 8.08 set in 1957. 


TOWN OF BRUSH, COLORADO, has 
approved a new 20-year gas and electric 
franchise for Public Service Company of 
Colorado by a vote of 782 for and 549 
against. Hotly contested election polled 
a total of 1377 votes, largest vote cast in 
any previous election in Brush. On same 
ballot, voters turned down a plan for 
municipal ownership and operation of the 
electric system by vote of 558 for and 
723 against. 





New distribution systems have been installed in some 19 North 
Carolina communities to be served by North Carolina Natural Gas 
Corporation of Fayetteville. One contractor on the multi-contract 
project, Engineering Construction Company of Tulsa, installed ap- 
proximately 90 miles of various size pipe in 9 communities — Benson, 


6 


Dunn, Erwin, Laurinburg, Lillington, Raeford, Roseboro, St. Paul, and 
Salemburg, North Carolina. Left to right, above, photos show the 
distribution line construction—from trenching ditches and using 
backhoes to dig bellholes to use of a grader for backfilling and level- 
ing the area after installation of the pipe. 
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Speed up your calculations on 
pipe sizing, pressure drop, flow 
with the American Gas Journal . . 
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Important information about an 


ULTRA SENSITIVE GAS REGULATOR 
FISHER 


it ¢ yi 


298T 


APPLICATIONS 


Whilethe Type 298Tis most widely 
used as an intermediate or low pres- 
sure district regulator on gas dis- © 
tribution systems, it is equally 
effective in industrial applications 
such as heat treating furnaces, 
bakeries, boiler plants, and other 
installations. 











































FEATURES 


1 Travel indicator shows valve 
position. No stuffing box—no 
friction causing seal! Enclosed 
in glass. Supplied as standard 


SIZES AND PRESSURE RANGES ‘S Tah TS SEES GRRE. 


VALVES BODIES 


e Double port ‘‘A"”’ Body with metal to metal seats. 
Sizes—1” to 12” 


e@ Double port ‘‘K’’ Body with ‘‘O” ring soft seat 
Sizes—2” to 12” 


LOADING PILOTS 

@ Type 61H low pressure pilot 
Downstream pressure ranges—5” w.c. to 2 psi—2 to 10 psi— 
10 to 20 psi 

e TYPE 61H High pressure pilot 
Downstream pressure ranges—10 to 65 psi 

e TYPE 61HH Extra high pressure pilot 
Downstream pressure range—35 to 100 psi 


MAXIMUM INLET PRESSURE 


Valve Sizes 1 through 4”—up to 250 psi—6"—up to 200 psi— 
8”"—up to 100 psi 





2 Specially constructed taper- 
ed locknut on rugged stem 
connection—no inner valve 
spinning under high gas flows. 





3 Steel diaphragm casings of 
modern design for additional 
safety and adequate stroke for 
valves of all sizes. 

















If you want additional information about the 
FISHER Type 298T, write for Bulletin P-298 C. 





IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT'S CONTROLLED BY... 
FISHER GOVERNOR COMPANY 


Coraopolis, Pa. / Woodstock, Ontario / London, England 
Main Office and Plant: MARSHALLTOWN, IOWA SINCE 1880 
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DISTRIBUTION 


DEVELOPMENTS 







Saskatchewan Power Company, Re- 
gina, Saskatchewan, is now installing 
a new $715,000 distribution system in 
Yorkton as a major project in its 
$5,820,000 construction budget set for 
1959. Approximately 4500 ft of 8-in. 
line, 24,000 ft of 6-in. line, 28,000 ft 
of 4-in. pipe, 108,000 ft of 2-in. pipe, 
4000 ft of 1%-in. line and 125,000 ft 
of 34-in. line will be laid and an esti- 
mated 1500 service connections made 
in Yorkton. In addition, there will be 
about 1/10 of a mile of lateral line to 
connect the city to the new transmis- 
sion line to be built from Regina to 
Yorkton, Contractor on the project is 
H. B. Contracting Limited of Abbots- 
ford, British Columbia. Also under 
construction are distribution systems 
in seven northern centers in Tisdale, 
Star City, Melfort, Kinistino, Hoey, 
Dana, and Cando at an estimated total 
cost of $730,000. Contract has been 
let to Robb Construction Company, 
Ltd. of Regina. Bannister Construction 
Ltd. has completed the installation of 
distribution mains and service lines to 
serve Moosomin and Bienfait. Cost of 
systems is estimated at $200,000. 


Northwestern Utilities Ltd., Edmon- 
ton, Alberta, plans to spend approxi- 
mately $4,800,000 on construction in 
1959. Major project includes $1,300,- 
000 for extensions of present system 
and $1,250,000 to supply new services 
to Provost, Cadogan, Thorsby, Breton, 
Warburg, Sunnybrook, and Buck 
Creek in central Alberta. Some $565,- 
000 will be spent on extensions and 
improvement to company’s distribu- 
tion systems including a 2-mile instal- 
lation of 16 and 20-in. mains in Ed- 
monton to connect with the main trunk 
line in the city. Approximately $1,200,- 
000 has been set for purchase of gas 
rights and other improvements to en- 
able Northwestern to add 5500 new 
customers this year. 


Ohio Fuel Gas Company, Columbus, 
Ohio, has construction underway on a 
$27,500 main replacement project to 
make way for the Monroe Street inter- 
change in the relocation of U. S. Route 
23 at Sylvania, west of Toledo. About 
half a mile of new 10-in. line is being 
laid along Monroe Street from east of 
Glasgow Road to west of Acres Road. 
Wirt and Starn, Incorporated, of Woos- 
ter is contractor on the project. Also 
now under construction is a $12,800 
main extension project to supply Sparta 
in Morrow County. More than a mile 
of 2, 3, and 4-in. line is being laid 


ee 
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from an existing O-F line northeast of 
Sparta along State Routes 656 and 314 
within corporate limits of Sparta. New 
regulator station is being built on State 
Route 656 at northeast end of the 
new line. Contractor is Wirt and Starn, 


Incorporated. During 1959, nearly | 


$2,000,000 will be spent to drill ninety 
more storage wells to increase O-F’s 
underground storage facilities. Fifty- 
seven of the new wells will be drilled 
in the Medina storage area; 10 in the 
McArthur storage area, 8 in Pavonia 
storage area in Ashland County, 10 
new wells in the Holmes storage area 
and 10 new wells in the Weaver storage 
area, located in Richland and Ashland 
counties, and 5 new wells in the Well- 
ington storage area of Lorain and 
Medina counties. 


Southern Counties Gas Company, Los 
Angeles, California, has construction 
underway on a $750,000 514-mile 
30-in. line to supply natural gas to Los 
Alamitos steam electric generating 
plant of Southern California Edison 
Company. The line extends from ex- 
isting facilities near Del Amo Boule- 
vard east of the San Gabriel River 
generally southward to the Edison 
Company property. Contractor for the 
construction project is Pacific Pipeline 
Construction Company of Los Angeles. 
Supplies for Long Beach Municipal 
Gas Department will also be supple- 
mented by the new Southern Counties 
line. 


United Gas Corporation, Shreveport, 
Louisiana, has completed construction 
of its new gas distribution center in 
Laredo, Texas. Located between Buena 
Vista and Urban streets on a square 
block tract purchased by United Gas 
in anticipation of Laredo’s growth, 
the new service center includes approx- 
imately 2380 sq ft of office space, 
2800 sq ft of warehouse area and a 
covered parking area to accommodate 
16 company automobiles. The build- 
ing has been designed to provide effi- 
cient service for natural gas customers, 
and greater convenience in operating 
the distribution system and in the con- 
struction of new mains and services. 
A. A. Leyendecker of Laredo is archi- 
tect for the project and Laredo Lumber 
and Supply Company the constructor. 
Building will be equipped with year- 
around gas air conditioning, identified 
with a large company sign on its 
Market street entrance, and ornamental 
gas lights. 
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NOW...You Can 


SLASH | 





Model M-3, 9 HP, Illustrated 


Amazing Trenchers 


MODELS: C-3, 7 HP © M-3, 9 or 12 HP 


Produces Low Cost Trench 





... overall cost 
less than any 
other machine 

or method! 
Usually about... 


HOW IT’S BUILT: 7, 9 or 12 HP air cooled 


engine, 3-speed transmission, sealed ball 
bearings, 20M Ib. test steel digging chain, 
replaceable teeth Studite edged, telescoping 
tubular steel boom, screw jack depth control 
—rugged throughout! 


WHAT IT WILL DO: Trench at speeds up to 12 


C 


Distributors throughout the world sell, rent, 
and service Ditch Witch trenchers. Contractor's 
service is available everywhere at reasonable 


r 


FPM, widths 3” to 12”, depths 2’ to 5’, digs 
in any soil. Countless applications for utility 
service lines, gathering systems, signal sys- 
tems, cathodic protection, street lighting, 
sprinkler systems, road crossings, etc. 


HARLE MCH. WKS., IN 


PERRY, OKLA. 





ates. For information, write, wire, or call! 


Charles Machine Works, Inc. 
602 Birch St., Perry, Oklahoma 
Gentlemen: Please send the information 


Ci 


checked, at no obligation. 
[_] Demonstration 

| [_] Contractor’s Service 

Name 


| Address 


(] literature 





C. 


J 


. 








| 
| 
(] Rental Information | 
| 
| 
| 
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and you'll 
get Lone Star line pipe 


Gathering, distribution and transmission lines... 
using Lone Star API line pipe.. give trouble-free service 
month after month and year after year. 


Every length of Lone Star pipe is subjected to the 
API hydrostatic tests in length of time and degree of pres- 
sure. Yes, Lone Star is rigidly quality-controlled from 
mining of ore to finished pipe. Lone Star fully normalized 
casing, tubing and line pipe are made strictly to Joe 
Roughneck’s standards. 





©1956 Lone Star Steel Company 





Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 





STEEL 








c OM P AN Y 
LAS EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 © Dallas, Texas 
DISTRICT SALES OFFICES 
S 912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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COMING EVENTS 

IN THE GAS 

DISTRIBUTION 
INDUSTRY 


August 





24-26 Appalachian Gas Measurement 
Short Course, University of West Vir- 
ginia. Morgantown, West Virginia. 

26-28 Mid-West Gas Association, gas 
school and conference, Iowa State Col- 
lege, Ames, Iowa. 


September 


4 New Jersey Gas Association, an- 
nual convention, Berkeley-Carteret 
Hotel, Asbury Park, New Jersey. 

9-11 Pacific Coast Gas Association, an- 
nual meeting, Hotel Ambassador, Los 
Angeles, California. 

11 New Jersey Gas Association, an- 
nual convention, Essex and Sussex 
Hotel, Spring Lake, New Jersey. 

14-15 NEGA, gas utility managers con- 
ference, Wianno Club, Osterville, Mas- 
sachusetts. 

14-18 A.G.A. industrial gas school, Penn- 
Sheraton Hotel, Pittsburgh, Pennsyl- 
vania. 

15 A.G.A. Paper Industry Heating 
and Drying Symposium, Manchester 
Hotel, Middletown, Ohio. 

15-16 A.G.A. 11th annual accident pre- 
vention conference, The Dinkler Plaza 
Hotel, Atlanta, Georgia. 

17 NGAA rocky mountain regional, 
Gladstone Hotel, Casper, Wyoming. 
17-18 A.G.A. Great Lakes public rela- 
tions workshop, Dearborn Inn, Dear- 

born, Michigan. 

17-19 Public Utilities Association of the 
Virginias, 41st annual meeting, The 
Greenbrier, White Sulphur Springs, 
West Virginia. 

18 Oklahoma Utilities Association, gas 
division, Biltmore Hotel, Oklahoma 
City, Oklahoma. 

20-23 ASME Petroleum Mechanical En- 
gineering Conference, Rice Hotel, 
Houston, Texas. 

22-23 A.G.A. operating section organiza- 
tion meeting, Hotel Roosevelt, New 
York, New York. 

23-25 Southeastern Gas Association, an- 
nual meeting, Hotel Wade Hampton, 
Columbia, South Carolina. 

24 NEGA safety conference, Statler 
Hilton, Boston, Massachusetts. 

28-29 A.G.A. Textile Symposium, 
Greensboro, North Carolina. 

28-Oct. 1 American Welding Society fall 
meeting, Sheraton-Cadillac Hotel, De- 
troit, Michigan. 


October 


5- 7 A.G.A. annual convention, Con- 
rad Hilton Hotel, Chicago, Illinois. 
13-14 Seventh Annual Gas Measurement 
Institute, National Guard Armory, 

Liberal, Kansas. 

14-16 Wisconsin Utilities Association, op- 
erating and sales convention, Shroeder 
Hotel. Milwaukee, Wisconsin. 

16 NGAA, southern regional, Carlton 
Hotel. Tvler, Texas. 

21 NEGA operating division, Statler 
Hilton. Hartford, Connecticut. 

22 NEGA accounting division, Statler 
Hilton, Hartford, Connecticut. 
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FOR CONNECTING GARDEN 
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plated bolt on the other. Gasket riveted in. Available with %/” 


The original saddle tee. Assures fast, simple, and sound connec- 
tion. Made of malleable iron, galvanized ...hinged one side... 


Write for folder today. 


” 
e 


and 14 
M.B. SKINNER CO., SOUTH BEND 21, INDIANA 
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AMERICAN 


AL-175 


ALUMINUMCASE METERS 











LIGHT WEIGHT 
AND RUGGED 


Precision-built AL-175 Aluminumcase 
meters are unequalled for dependable, 
economical domestic service. Ameri- 
can’s quality features assure maxi- 
mum accuracy from pilot load to full 
rated capacity. And these light weight 
A.G.A. Class 175 meters provide im- 
portant economies in shipping, han- 
dling and setting costs. 


One-piece, die-cast aluminum alloy body. 
3-Convolution, molded Duramic diaphragms. 
Leakproof grommet-type seals. 
Reinforced flag rods. 

Self-lubricating porous bronze bushings. 
Vented, plastic index box. 

Rated capacity 175 cfh of 0.60 sp. gr. gas 


at 42-inch w. c. differential. Working pres- 
sure 5 psi. 


Ask your American representative for 
Bulletin 305. 





AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED 1836) 


General Offices: Philadelphia 16, Pa. 
Sales Offices in Principal Cities 











@ Joseph G. Burns, formerly superin- 
tendent of the customer service depart- 
ment, has been appointed executive as- 
sistant in the sales department of Michi- 
gan Consolidated Gas Company. 





J. G. Burns 


A. W. Meyers 


@ Recent personnel changes at Ohio Fuel 
Gas Company include: Kenneth R. Pfah- 
ler has been promoted to plant foreman 
in the Toledo district. A. James Waite, 
Chillicothe area business promotion rep- 
resentative, has been transferred to Lorain 
as business promotion representative suc- 
ceeding Gerald E. Laver of Elyria, who 
has been transferred to Columbus. Four 
Columbus area men have been named to 
new posts in the treasury department — 
Francis M. Henestofel, supervisor of in- 
ternal auditing, has been promoted to 
general cashier; Lewis W. Davis, super- 
visor of general accounting, has been 
named supervisor of internal auditing, 
record reproduction and storage, duplicat- 
ing and photo-copying; Donald M. Smith, 
supervisor of methods department, has 
been promoted to supervisor of general 
accounting; Leonard D. Galford, formerly 
associated with Columbia Gas System 
Service Corporation, has been named 
supervisor of treasury department meth- 
ods and procedures. A. W. Meyers, Bay 
Village manager, has been named Newark 
division manager succeeding the late G. 
Carl Nees. Robert E. Roll, former assist- 
ant district plant engineer at Elyria, has 
been named Bay Village local manager. 


@ Paul R. Steele, of the gas measure- 
ment accounting department of New 
York State Natural Gas Corporation, 
Pittsburgh, has retired after 35 years’ 
service with affiliated companies of Con- 
solidated Natural Gas Company. 


@ Recent personnel changes in the gas 
distribution department of Public Service 
Electric and Gas Company include: How- 
ard C. Roemmele, division superintend- 
ent in the central division, gas distribution 
department, has been promoted to assist- 
ant to the general superintendent of 
distribution, general office, Newark; 
Joseph S. Hopkins, division staff engineer, 
central division, succeeds Roemmele as 
central division superintendent; Harold 
W. Wilson, district superintendent, Plain- 
field district, succeeds Hopkins as divi- 
sion staff engineer in the central division, 
and in turn is succeeded by John E. 
Allen, formerly district engineer, Orange- 
Montclair gas distribution district. 


@ Robert D. Clinger, former part-time 
reporter for the Findlay Republican- 
Courier, has been appointed associate 
editor of the Gasco News, bi-monthly 
magazine published for employees of 
Ohio Fuel Gas Company. 


MEN AT WORK 


IN THE GAS DISTRIBUTION INDUSTRY 


@ Republic Natural Gas Company has 
named Homer J. Penn counsel to serve 
as legal assistant to Jack Fraser, vice pres- 
ident and manager of the gas department. 


@® Southern Union Gas Company has an- 
nounced some recent personnel changes: 
Sloan Paxton has become Carlsbad dis- 
trict manager; James C. Wyman succeeds 
Paxton as West Texas district manager. 
James O. Carnes, former Albuquerque of- 
fice manager, has been promoted to assist- 
ant to the Albuquerque district manager, 
the position previously held by Wyman. 


© Charles E. Thomas has been appointed 
comptroller for City Gas Company, 
Miami, Florida, and interal auditor for 
both Dade Gas Company and South Dade 
Gas Corporation. He was formerly with 
the national accounting firm of Ernst & 
Ernst. 


® G. Gordon Wright, formerly gas fore- 
man at Regina, has been appointed dis- 
trict gas superintendent at Melfort for 
Saskatchewan Power Corporation. He 
will be in charge of natural gas opera- 
tiors at Melfort, Tisdale, Star City, and 
Kinistino, four centers included in the 
1959 construction program. 


@ Recent personnel changes in the sales 
organization of the Honolulu Gas Com- 
pany and its subsidiary organizations in- 
clude: William Haxton has been trans- 
ferred from managership of the Maui 
Island branch to manager of merchandise 
sales in Honolulu; Wallace Oi has been 
appointed manager of the Maui branch; 
Dale Teel has been appointed assistant to 
general sales manager Howard Magnu- 
son in Honolulu with specific responsi- 
bilities in out-island operation, all mili- 
tary and municipal sales, development 
and sales of special products such as luau 
torches, and technical guidance for com- 
mercial and industrial applications. Row- 
land Kieburtz will continue to assist him. 
James Putnam has been appointed man- 
ager of gas sales in Honolulu and Miss 
Angeline Gomes has been appointed of- 
fice manager and prospect coordinator of 
the distribution plant of the company. 


@ Charles O. Slaby has been appointed 
sales manager of appliances, manufac- 
tured at the Waynesboro, Georgia, plant 
of Perfection Industries, Division of 
Hupp Corporation. 


@ Recent sales department personnel 
changes at United Gas Improvement 
Company include: Appointment of Frank 
Krizan as air conditioning sales engineer 
with supervision of air conditioning sales 
in all gas divisions except the Philadel- 
phia Gas Works. He was formerly assist- 
ant to the manager of sales and public 
relations in Philadelphia headquarters of- 
fice. William W. Weill, residential sales 
supervisor at UGI’s Lancaster County 
Gas Division succeeds Krizan in Phila- 
delphia. Robert M. Middleton, former 
retail salesman in Reading Gas Division, 
has been transferred to Lancaster as resi- 
dential sales supervisor. 


@ James A. Hamilton has been named 
safety director of Iowa Public Service 
operations. Succeeding him as west divi- 
sion safety director is Virgil B. Jones, 
former Storm Lake district maintenance 
man. 
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@ James R. Brown Jr. has been appointed 
director of manufacturing for Dresser 
Industries. He was formerly works man- 
ager for Baldwin-Lima-Hamilton Corpo- 
ration. 





George Revesz 


R. V. Coles 


@ Recent personnel changes at Robert- 
shaw-Fulton Controls Company include: 
Ernest H. Furstenau, formerly assistant 
treasurer, has been elected an assistant 
secretary of the company. He has his 
office at firm’s headquarters in Richmond, 
Virginia. William M. Harcum, formerly 
head of the research center’s physics de- 
partment, has moved up to general man- 
ager of R-F’s eastern research center 
in Philadelphia succeeding Ralph V. 
Coles, who has been named general man- 
ager, European operations, with offices in 
London. George Revesz has been ap- 
pointed technical director of the research 
center in charge of electricity and elec- 
tronics department. 


@ Ernest A. Siemssen, formerly produc- 
tion manager, has been appointed chief 
engineer, automatic machinery division, 
Selas Corporation of America. He will be 
responsible for designing custom-built 
machines for heat processing metals. 


@ Joseph A. Mark has joined Rockwell 
Manufacturing Company as advertising 
manager of the company’s power tool 
divisions; W. Richard Bleichner has been 
named advertising manager, meter and 
valve and petroleum and industrial divi- 
sions; Williams H. Douglass, Jr., has been 
promoted to advertising manager, munici- 
pal and register divisions, and Clifford A. 
Thompson has been appointed editor-in- 
chief of Rockwell’s eight publications. 
The appointments highlight reorganiza- 
tion of Rockwell’s advertising department 
in a move designed to place additional 
emphasis on the product management 
system. 


@ Fred J. Hagy Jr., manager of the Water- 
loo, Iowa, branch of A. Y. McDonald 
Mfg. Co. for the past 11 years, has been 
promoted to merchandising manager 
where he will be responsible for super- 
vision of compzeny’s branch operations and 
will act as liaison between the branches 
and the home office. 


@ V. H. Swearingen has been named su- 
pervisor of the sales service of the Perma- 
glas division of the A. O. Smith Corpora- 
tion. He was previously sales analyst and 
supervisor. 


@ Stephen E. Upton has been named 
advertising and promotion manager of 
Whirlpool Corporation’s utility division 
succeeding John W. Benson, who was 
recently appointed assistant national ad- 
vertising manager. Previously, Upton was 
western district manager, gas utility 
division. 





mi 


S. E. Upton 


@® Kent J. Worthen has been appointed 
national sales manager of General Elec- 
tric’s two-way radio. From company’s 
communication products headquarters in 
Lynchburg, Virginia, he will direct sales 
activities of 60 district offices throughout 
the nation, and coordinate efforts of sev- 
eral hundred manufacturer’s representa- 
tives who sell GE mobile radio equipment. 
L. R. Sheeley, formerly manager of mo- 
bile radio equipment sales, has been 
named national sales manager for GE 
computer department in Phoenix, Ari- 
zona. Robert L. Casselberry, manager of 
product planning and marketing research 
for GE two-way radio for past five years, 
has been named acting manager of the 
technical products operation of GE’s com- 
munication products department. Tech- 
nical products operation makes broadcast 
and video equipment for radio and tele- 
vision stations, closed circuit television, 
and advanced military communication 
systems, and was recently made a part 
of the communication products depart- 
ment. 


K. J. Worthen 


@ George A. Rauch, formerly Cutler- 
Hammer distributor sales manager, has 
been named manager of firm’s newly- 
created merchandising and sales promo- 
tion division. Succeeding Rauch and re- 
porting to him as manager of distributor 
sales is M. F. Higbie, formerly in charge 
of sales at South Bend, Indiana, branch 
office. 


@ Carl B. McLaughlin has been elected 
president of Tube Turns Plastics, Inc. 
succeeding George O. Boomer who has 
become chairman of the executive com- 
mittee. McLaughlin was formerly execu- 
tive vice president. 


@ R. A. Haworth has been named ap- 
paratus sales manager of Cutler-Hammer, 
succeeding E. B. Fitzgerald who was re- 
cently named vice president in charge of 
engineering. Haworth was formerly man- 
ager of the midwest sales region. 


@ James A. Rodgers, Jr. has been ap- 
pointed manager of the technical sales di- 
vision of White-Rodgers Company. For- 
merly a technical sales engineer, he will 
in his new position be in charge of new 
product specification planning and future 
W-R products approaching development 
stage. 


@ Henry F. Dever, vice president of 
Minneapolis-Honeywell Regulator Com- 
pany in charge of the industrial products 
group, has been awarded an honorary 
doctor of science degree by Bradford 
Durfee College of Technology in Fall 
River, Massachusetts. 
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Personals 


@ Russell Herig has been elected to the 
= of vice president of sales for Beaver 

ipe Tools, Inc. D. W. Lininger has been 
named assistant sales manager to aid 
Herig. 





@ Recent personnel changes at Arkansas 
Louisiana Gas Company’s Arkansas dis- 
tribution division included: Fred R. 
Fielder, manager at Gurdon since 1950, 
has been assigned additional duties as 
manager of the Arkadelphia district. Ed- 
win R. Hoke, who has managed the 
Arkadelphia district since 1950, has been 
transferred to the Little Rock distribution 
office as chief clerk. Vance M. Thompson 
of McCrory, Arkansas, has been elected 
to the board of directors succeeding Rob- 
ert S. Davis of St. Paul, Minnesota, who 
resigned recently. 





@ James R. Lawler, Jr., of the Lawler 
Automatic Controls, Inc. has been elected 
president of the Fluid Controls Institute, 
Inc. at the recent Bermuda meeting. Other 
officers elected included: Fred Weldon, 
General Controls Co., first vice presi- 
dent; Robert McCormick, Automatic 
Switch Co., second vice president; Paul 
Rogers, Jr., Skinner Chuck Co., treas- 
urer; Eric A. Bianchi, Mason-Neilan, Div. 
of Worthington Corp., corporate secre- 
tary; and E. R. Rath, Fluid Controls 
Institute, executive secretary. 


@ William N. Austin has been appointed 
director of marketing for Dixie Products, 
Inc. He was formerly research associate 
in marketing for the Institute of Manage- 
ment Development, 
land. 
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NR-'%-E 


@ An appliance regulator designed for inches w.c. 
to inches w.c. regulation. 


@ Insures constant pilot flame. 


NRB-'s-E 


@ A unit designed for flat rate gas lite installations 
ahead of meter. 


@ Construction similar to proven house service 
regulators by Reynolds. 


@ Inlet Pressure 1-60 Psi. Outlet Pressure Inches 
W.C. 


May be installed inside Gas Lite Post. 


Models available in Ye” and 4" IPS 
or any combination. 


Units individually packed. 
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REYNOLDS GAS REGULATOR COMPANY, Inc 


ANDERSON, 


INDIANA, U.S.A. 


A Subsidiary of Arkansas Louisiana Gas Company 
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C. B. Edwards 


P. C. Reilly 


@ Carleton B. Edwards has been elected 
to the newly-created position of, and will 
remain active as chairman of the board 
of directors of Republic Creosoting Com- 
pany and its subsidiary, Reilly Tar and 
Chemical Corporation, both Indianapolis. 
Peter C. Reilly has been elected presi- 
dent of the two companies, and Thomas 
E. Reilly, continuing as vice president, 
will also serve as treasurer. 


@ Leo E. Garland has been promoted 
manager of Walworth Company’s west- 
ern division with headquarters in Chi- 
cago. He will be responsible for sales 
and general administration of Walworth 
interests in 10 states and sections of 6 
other states. 


© W. K. Venatta has been appointed 
manager of Oronite Chemical Company’s 
manufacturing department, with head- 
quarters in San Francisco. Formerly he 
was manager of Oronite’s Oak Point, 
Louisiana, plant. 


@ P. B. Harwood has been appointed as 
senior vice president and E. B. Fitzgerald 
as vice president in charge of engineer- 
ing of Cutler-Hammer Inc., Milwaukee. 
Formerly vice president in charge of en- 
gineering, Harwood plans to retire the 
latter part of this year after 42 years of 
service; Fitzgerald, formerly apparatus 
sales manager, is being appointed to the 
engineering post at this time so necessary 
realignment of activities can go forward 
in anticipation of Harwood’s retirement. 


@ American Meter Company, Inc. has 
named Albert L. Weldy sales representa- 
tive for the Birmingham sales district with 
headquarters in Pompano Beach, Florida. 


@ Recent personnel changes at Peoples 
Gas Light and Coke Company of Chicago 
include: George I. Simpson, superintend- 
ent of general accounting department, and 
George A. Morgan, superintendent of 
market research department are retiring 
after 51 and 34 years of service, respec- 
tively. John Carlson, assistant budget di- 
rector, has been appointed chief account- 
ant with direct supervision of the general, 
property, and gas accounting departments. 
John J. O’Connell, supervisory statistical 
accountant, has been promoted to man- 
ager of the regulatory and statistical ac- 
counting department. Joseph P. Thomas, 
administrative assistant in the office of the 
vice president and comptroller, has be- 
come manager of the rates and markets 
departments. John Cruickshank, super- 
visory general accountant, has been 
appointed superintendent of general ac- 
counting; John F. Thorne, assistant super- 
intendent of general accounting and Carl 
J. Djerf, assistant superintendent of statis- 
tical accounting, will be administrative 
assistants on the staff of vice president 
and comptroller. Arthur Skelton, general 
superintendent of methods and precedures 
department, assumes additional responsi- 
bility for functions of archives depart- 
ment. 
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Under heavy external and extreme 
shock loads imposed by the pound- 
ing of modern highway traffic . . 
under deep cover or on unstable bed- 
ding... American Ductile Iron Pipe 
has the strength and toughness to 
withstand tough treatment. 








This new development in piping 
material combines the most desirable 
physical properties of both steel and 
gray cast iron. American Ductile Iron 
Pipe has high strength, actually bends 
under stress like steel, but has the 
age-old corrosion resistance of gray 
cast iron. It’s tough enough to with- 
stand any shock...in shipment, in 
installation, in service. It meets the 
super-service requirements of mod- 
ern gas distribution and provides ex- 
tra factors of safety, as well. 





Put this new super-service material 
in your plans for the tough assign- 
ments. Detailed information is avail- 
able from your nearby American Cast 
lron Pipe Company representative. 
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DETECTION, REPAIR, AND PREVENTION OF 


Gas Leaks 


e « « an evaluation of current practices 


G. G. Wilson, D. P. Hogan, and G. K. Matus, 


Institute of Gas Technology, 
Technology Center, Chicago, Illinois 


DETECTION, LOCATION AND ELIMINATION OF GAS LEAKAGE 
in distribution system piping comprises the major portion 
of maintenance activities of most gas utility companies. 
Gas lost through leakage represents a direct loss of revenue, 
and constitutes a potential hazard to public safety. In ad- 
dition, leakage reduces the effective capacity of a distri- 
bution system, which must transport the gas lost as well 
as the gas demands of the customers it supplies. 

To establish the nature of the leakage problem, to sum- 
marize industry experience with various methods of leak 
detection, repair and prevention, and to determine where 
improvements in current technology related to leakage 
would be of greatest interest and value to the gas industry, 
a critical review of pertinent literature and a survey of the 
leakage problems and mitigation procedures of 10 selected 
gas utility companies was initiated at the Institute of Gas 
Technology in 1957 as Project PB-30. This project, which 
was completed in 1958, was sponsored by the Gas Opera- 
tions Research Committee under the PAR (Promotion-Ad- 
vertising-Research) Plan of the American Gas Association. 

This report summarizes the information obtained from 
the literature and the 10-company survey. The survey was 
conducted by discussion with representatives of each com- 
pany rather than by circulation of a questionnaire, to 
permit a more penetrating analysis. 


NATURE OF THE LEAKAGE PROBLEM 
Quantitative Description, System-Wide Leakage 

Unaccounted-for gas is the closest approach to a quan- 
titative indication of the amount of gas lost due to leakage 
in a distribution system. A number of other factors con- 
tribute to unaccounted-for figures obtained in the usual 
manner, however, and the more significant of these factors 
must be considered in estimating total system leakage. At 
least one standardized method of making this estimate has 
been proposed in the past,? and the current work of the 
A.G.A. Operating Section Task Group on Unaccounted-for 
Gas may soon result in the development of another.*:' Be- 
cause of the nature of some of the information required 
for evaluation of system leakage from correction of un- 
accounted-for gas figures, however, values of leakage 
obtained in this manner will probably remain a good estimate 
at best. 

Because unaccounted-for gas includes that lost through 
leakage, any increase in its value following changeover to 
natural gas is usually interpreted as an increase in leakage 
resulting from drying of joint gaskets and jute packing. 
Actually, such changes must be interpreted with caution, 
since a two-fold increase in the heating value of the gas 
distributed will approximately double the contribution of 
leakage to unaccounted-for gas immediately after change- 
over. The rate of leakage, on a cubic foot basis, probably 
remains approximately constant, as the specific gravity of 
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natural gas is not greatly different from that of most manu- 
factured gases, whereas the gas sendout on a cubic foot 
basis is halved. 

Thus, a company that still distributes significant amounts 
of low-Btu gas (to 80 percent of its customers), reported 
an average unaccounted-for gas figure of 4.83 percent in 
areas served by straight natural gas, as opposed to 2.08 per- 
cent in areas served by mixed gas. A significant portion of 
the higher value of unaccounted-for gas in natural gas areas 
may be only an apparent increase in leakage. 
Predominant Types of Leaks and Their Causes 

The relative size, type and size distribution of piping, type 
of gas distributed at present and in the past, and operating 
practices pertinent to the leakage problem, of the com- 
panies included in the industry survey are summarized in 
Table 1. This information serves as reference material for 
the interpretation of the information reported by each com- 
pany on the nature of its leakage problem, and its leak 
detection, repair and prevention practices. 

Information obtained in the industry survey on the 
occurrence of leakage is summarized in Table 2 with the 
ascribed cause of each type of leak. This summary indicates 
that leaks in bell joints and corroded service piping are by 
far the most numerous on an industry-wide basis. Other 
types that occur with significant frequency are corroded 
steel mains, broken cast iron pipe, leaks resulting from con- 
struction damage, and fitting leaks, notably at valves and 
service connections. 

In Table 2, types of leaks are listed according to fre- 
quency of occurrence, and according to the frequency 
with which they result in a hazard to public safety. Some 
companies consider the prime purpose of leak detection 
and repair operations to be hazard control. The extent to 
which a leak constitutes a hazard to public safety depends 
on four factors: 

1. Volume of gas escaping, 

2. Proximity of leak to locations where a significant 
volume of gas can accumulate, such as manholes or 
basements, 

3. Nature of ground cover over leak (presence of build- 
ing-to-building paving over leak forces escaping gas 
to travel a devious path to escape to air, and increases 
likelihood of travel to enclosures where it can ac- 
cumulate), and 

4. Proximity of leak to ductwork, new trenches, etc., 
that can conduct it to enclosures where it can ac- 
cumulate. 


Thus, a company serving a congested urban area where 
basements are common, houses are built close to the street, 
and building-to-building paving is common, may find that 
all leaks tend to have a high hazard potential. This situation 
applied to several of the companies surveyed. In contrast, 
a company serving an area where basements are rare, and 
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there is considerable open ground between the gas mains 
and most buildings, may find that some types of leaks, 
notably seeping joint leaks, have a negligible hazard po- 
tential. Thus, any ordering of leaks by hazard potential does 
not have universal significance. 

The relative hazard potential of different types of leaks, 
as indicated by companies for which this ordering was 
significant, is: 

1. Service leaks, because of their close proximity to the 

customer, 

2. Broken cast iron mains, because of the large volume 
of gas released, 

3. Construction damage, because it frequently results in 
the release of a large volume of gas suddenly and 
unexpectedly, 

4. Joint leaks in intermediate-pressure cast iron mains, 
because leaks of this type occur frequently and have 
appreciable volume, and 

5. Joint leaks in low-pressure cast iron mains. 


Direct metering tests conducted by Company 9 indi- 
cated that the average rate of leakage per joint from low- 
pressure bell-and-spigot pipe was 0.75 cu ft per hr when 
the total leakage rate was divided by the number of joints 
in the span under test. 

The major causes of distribution system leakage are: 

1. Corrosion, especially of steel services connected to, 
but not insulated from, cast iron mains, and of steel 
mains, 

Changes in the properties of the jute packing in bell- 

and-spigot joints, 

3. Mechanical stress produced by settling of the pipe 
and by frost, which often results in breakage of 6-in. 
and smaller cast iron pipe, and occasionally of larger 
sizes, and 

4. Construction damage. 


to 


Nearly every gas company has experienced a large in- 
crease in the incidence of leakage from packed bell-and- 
spigot joints following changeover from manufactured gas 
containing water and small amounts of hydrocarbon liquids, 
to dry natural gas. This increase in leakage has continued to 
occur for periods of up to 5 years after changeover, is 
usually attributed to drying and loss of resiliency of the jute 
packing in these joints, and tends to occur on an area basis; 
that is, either many joints in an area are leaking, or few are. 

Only Company 3 of those surveyed reported no significant 
joint leakage in some sizes of bell-joint cast iron pipe (8-in. 
and smaller) after changeover. The only difference that 
could be ascertained in the practice of this company as 
compared to others, that might account for the relative 
lack of joint leakage, was that oil was poured into the system 
at its high points to wet it down rapidly after changeover, 
instead of gradual wetting by centrally located oil foggers. 
This operation may have created an oil film, since main- 
tained by fogging, that has prevented drying of jute packing 
and sealant gums. 

Although a large number of different types of bell-and- 
spigot joint shapes and packing methods have been devised, 
as described by Mix,’ only three types seem to have been 
commonly used in this country: 

1. Cast lead or lead wool joints using the A.G.A. No. 1 
bell (Fig. 1), with jute packing at the back of the 
bell only. 

2. Cement joints using the A.G.A. No. 1 bell with two, 
and sometimes three, jute layers, 

3. Cement joints using the A.G.A. No. 2 bell (Fig. 1), 
with two, and sometimes three jute layers, and 


In general, it was found that cement joints have less 
tendency to leak than lead joints, although considerable 
leakage has been encountered with cement joints. Most of 


Jute 





; LY 
ute 
CEMENT JOINT - No.2 BELL 


FIG. 1. Diagrams of A.G.A. standard bell and spigot joints. 





LEAD JOINT - No.1 BELL 


the cement joints in the distribution systems surveyed were 
made up of A.G.A. No. | bells, but Company 10 reported 
excellent performance with A.G.A. No. 2 bells, which are 
specially designed for cement packing.' 

A comprehensive study of the nature of jute-packed 
joints and their behavior in service was conducted by 
Skeen.®* He found that three different types of jute were 
used in bell-and-spigot joints: 

1. Untarred 

2. Untarred, but “soaped” 

3. Tarred 

He also found that many joints taken out of service for 
inspection were infiltrated with manufactured gas tars and 
gums. Inspection of joints that had been exposed to dry 
natural gas in service indicated that the jute tends to con- 
tract away from the spigot, leaving a narrow annular free 
space, and that the cement or lead backing is frequently 
broken loose from the spigot, leaving the jute to keep the 
joint gas-tight. Any tar and gums present in the joint harden 
and cement the jute together, causing it to shrink in an 
irregular manner. 
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FIG. 2. Effect of water vapor on increasing the volume of dry jute 
(reference No. 65). 


Measurements of the magnitude of volume changes 
undergone by jute with variations in the humidity of the 
gas to which it is exposed were also conducted by Skeen.** 
When dry, untarred, and unsoaped jute was subjected to gas 
of increasing relative humidity, the volume increases shown 
in Fig. 2 were obtained. The maximum swelling was 41.4% 
+ 0.4, with half of the total swelling occurring as the 
relative humidity changed from 75 to 100 percent. When 
water-saturated jute was exposed to gas of decreasing rela- 
tive humidity, it was found that the jute volume decreased 
14.6% as the relative humidity varied from 100 to 75 per- 
cent, and that the maximum volume decrease was 29.2%, 
on a water-saturated jute basis. On the basis of these studies, 
Skeen estimated that the width of the free space left as 


drying jute retracts from the spigot could range up to 
0.046-in. 
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Skeen also found that water-immersed jute slowly dis- 
integrated. The jute fibers were significantly decreased in 
diameter by the loss of platelike scales from their surfaces, 
and were gradually reduced to a powder. Thus, the powdery 
jute found in some joints may be untarred jute that was 
immersed in water for long periods of service. 

The primary causes of the increase in joint leakage 
following changeover from manufactured to natural gas 
are probably dehumidification of the jute, and drying of tars 
and gums that have infiltrated the joints. Mechanical factors 
believed to contribute significantly to joint leakage are 
traffic vibration, stresses produced by expansion and con- 


traction, frost, settling of the pipe, disturbance by foreign 
construction, and faulty workmanship. Another contributing 
factor to increased joint leakage after changeover has been 
the tendency to carry higher pressures in cast iron pipe 
to cope with the resulting acceleration in load growth. 


DETECTION AND LOCATION 

OF GAS LEAKAGE 
The first two operations in a gas distribution system 
leakage control program normally consists of a leakage sur- 
vey, to locate the sections of the system where gas leakage 
is present, followed by location of the exact source of each 


TABLE 2. 


Occurrence of Leakage. 


Predominant Types of Leaks and Their Causes 


In Number 


COMPANY Type Cause 

Corrosion. | 

Drying of joints, contraction 
and expansion. 


1 Pitted services 
Bell joints 


Service fittings at mains 


Broken CI main. Mechanical stress. 


From Standpoint of 
Hazard 


Relative Tendency of Bell-and-Spigot Joints to Leak 


Least Greatest 





Both lead and cement. 


2 Mains — 
Bell joints 640; Drying of joints 
Valves 8% 
Mise. 6° Construction damage, corrosion. 
Total 78% 
Services 
Pitted 15% Corrosion 
Broken 7% Construction damage 
Total 22% 
3 \t service entrance Corrosion 
into basement 32% Corrosion 
Pitted pipe 27° Traffic vibration 


Broken Cl main (large volume). 


Service leaks (close proximity 
to customer). Construction 
damage leak (large vol.) Joint 
leaks (esp. in int. pr. CD). In 
general any leak in a con- 
gested area has high hazard 
potential. 


At service entrance 
into basement. Broken mains 
large volume) 


Cement joints using A.G.A. No. Cast lead and lead-wool joints 
1 bell, few No. 2 bells, sifted i 
sand mixed with cement, 
applied stiff. 


Most of joints A.G.A. No. 1 bell, 


cement applied neat, no 
significant increase in joint 


using A.G.A. No. 1 bell. 


Bell joints 22% Settlement after foreign 
construction, traffic 


Broken Cl mam 11°; vibration 
Mise Ro; 
Total 100°; 
4 Mains 
Bell joint 50°; Drying of joints, traffic 
vibration, and frost 
Pitted pipe 40; Corrosion 
Total 90%; 
services 
Service fitting 10°; Corrosion, settling of service 
At mains pipe. 
\t service entrance Corrosion 
5 Bell joints* Deterioration of joint material, 
frost, traffic vibration, 
disturbance by contractors, 
faulty workmanship. 
Service fittings at Under investigation 
mains (especially 
saddles 
Deteriorated service Corrosion 
pipe 
Steel mains Corrosion 
6 Bell joints* Dried joints, soil movement. 
Virtually none on All cathodically protected 
steel pipe 
7 Mains 
Bell joints 90°; Drying of joints, settling 
of mais 
Corroded pipe 5% Corrosion 
Broken Cl 2% Mechanical Stress 
Fitting leaks 3° 
Total 100° 
Services 


Service at main{ 
Overall is second in 
number to joint leaks 
8 Bell joints* Drying of joints, joint 
leakage increased 2.5-3.0 times 
after changeover. 
Corroded services Corrosion 
Broken mains 


9 Fittings 40°, t Drying of bell and spigot 
Joints. 
Steel mains 30°% Corrosion (primarily on pre-1936 
bare mains). 
Services 30°, Corrosion 
Total 100°; 
10 Mains 
Bell joints 70% Increased pressure in many 
cases, drying of joints, poor 
workmanship (esp. on new 
Joints). 
Corroded pipe 5% Corrosion 
Broken mains Wy Frost, most common 4-6 in 
Services 21% Broken and corroded, 
especially at entrance into 
Total 100°; basement 


*Largest number by wide margin. 
‘Company owns service only to property line. 
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Location where service enters 
basement. 


Broken mains 


Mechanical damage from street 
construction. Corroded 
service pipe. Bell joints in 
downtown area. 


All types of leaks potentially 
hazardous in most of area 
served. 


Service leaks. 
Steel main leaks. 


leaks after changeover. 


Cement jomts using A.G.A Lead joints using A.G.A. No. ! 
No. 1 bell, cement applied bell. 
neat, none installed since 1932. 

Large volume 


Most of joints are lead. 
Workmanship important 
factor in performance. 


‘ement joints using A.G.A. 
No. 1 bell, only one jute 
which was dipped in cement 
prior to installation; lead 
joints using A.G.A. No. 1 
bell, subject to variation in 
workmanship. 


Cement joints Lead joints 


Lead joint using A.G.A. No. I 
ye, 


Lead joint using A.G.A. No. 1 


Cement joints using A.G.A 
‘ bell, very prone to leak. 


No. 2 bell. Leak rare on this 
type of joint ten or more 
years ago. 








tIncludes service tees and caps, valves, flanges, compression 
couplings, bell-and-spigot joints. 
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leak prior to repair. The latter operation is often called 


“pinpointing.” Use of area repair methods, in which a 
section of pipe is isolated and all leaks are repaired in a 
single operation, eliminates the need for the pinpointing 
operation, but it is a necessary preliminary to the use of 
conventional mechanical repair methods. 


Leak Surveys 


Gas detection devices based on a variety of physical and 
chemical principles have been used, but the primary types 
of leak surveys employed today <re manhole and barhole 


surveys with combustible gas indicators, vegetation surveys, 
and mobile infrared surveys. In general, they are regarded 
as effective and reasonably efficient. A comprehensive sum- 
mary of the leak survey policies and procedures of gas dis- 
tribution and transmission companies in many parts of the 
world was presented by Snyder in 1955.°° The methods and 
survey schedules used by the companies participating in the 
present study are summarized in Table 3. 

Combustible Gas Indicators. The instrument most widely 
used for leak detection by gas companies in this country 
is the combustible gas indicator. The basic instrument used 


TABLE 3. 
Currently Used Methods of Leak Detection and Organization of Leakage Surveys. 


Detection Methods 
com PANY 


Survey Schedule Classification of Leaks 


Methed* Effectiveness 
1 CGI Depends strongly on man using it. 
VMI Use experimental, work joint where 
curbstone and roadway meet, 
operation adversely affected by 
wind, rain and snow. 
Chicago leak locator Jsed to pinpoint leaks under paving. 
Stethoscope Gaed. to pimp difficulty from background 
noise level, effective on exposed piping 
2 Cal Seems to be effective in finding all Downtown—-Bi-annually. Shopping \ gas content below lower explosive 
leaks of significance. areas, public buildings, transmission limit. 
VMI Two-day demonstration only, effective- mains, telephone and electrical B—gas content from 4.8% to 50.0% 
ness limited where parkway paved. manholes—annually. Rest —once C gas content over 50.0% 
Vegetation Supplement with bar hole tests. every two years 
Over-ordorization, increase rate from Increases service calls, little effect 
0.2 lb/MMef to 0.8 lb/M Mef of on main and service leak reports 
Formula 55. 
3 a Good results obtained Entire system annually. ' 
CG — 
Over-odorization Tired few times, shows small leaks on 
customers piping, large number of 
nuisance leaks, doesn’t show street 
eaks. 
a VMI Very effective if can run sample line Vegetation survey—annually. 
over main or if main under road- Manhole and street opening inspection 
way and sample over curb. annually 
Vegetation Seasonal 
Hy Still basic instrument used by company 
Sound Detector Have had good results with stethoscope 
in detecting service leaks, some 
success in pinpointing main leaks 
between services 
5 Use CGI in: 
Normal bar-test Basic method used. Downtown area—bi-annually. Public Ct—Consumer complaint 
Testing services buildings—bi-annually I Immediate action 
Street opening survey Services—annually © —Action within one day 
Pinpointing, converge bar-holes down Mains —once in four years R —Routine action, soon as possible 
to 2 ft sp. 


Vegetation 
Over-odorization, double rate from 0.7 


to 1 lb/MMef one day, 3 times a year. 


6 Vegetation 
Over-odorization, increase rate from 0.3 
to 0.7 lb/M Mef for 5 days, spring 
and fall. 
CGI—bar-hole tests 
Stethoscope 
7 CGI 


Safety Lamp 


Vegetation 
VMI 


8 Use CGI in: 
Street opening, public bldg. and 
bar-hole surveys. 
Pinpointing. 
Vegetation 
PMI 


Over-odorization, increase rate to 0.8 
to 1 Ib mercaptan/M Mcf 


9 Use CGI in: 

Normal barring —20 ft spacing; street 
openings, at riser and curb of 
services. Modified survey—mostly 
street openings but min. 25 ft be- 
tween samples. 

Pinpointing—converge bar-holes 6 ft 
to 2 ft intervals. 

VMI, PMI 


10 Use CGI in: Street opening survey, 
bar-hole survey. 
Vegetation 


VMI 





*CGI — Combustible gas indicator. 
PMI — Push-cart mounted infrared. 
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Supplementary, short season 


Excellent results, basic method. 
Get 25% increase in leaks reported, but 
many are nuisance leaks. 


Business districts —5 times a year. All 
street openings, annually. 
Schools, annually. 


Tried briefly, not regarded as promising. 


Good in detecting presence of com- VMI. Mains carrying over 125 psig, A—conditions normal 


bustible gas in confined space, doesn’t monthly. Transmission mains annually. B—minor fault, can correct on routine 
distinguish between combustible g ases. Rest of system, every other year. basis 

Determines if oxygen content of man- Vegetation. Part of system with C—correct within reasonable period 
holes is at safe level. sufficient vegetation, annually. D--correct on emergency basis. 


Excellent where vegetation adequate. 

Found desirable to operate on ethane, 
limited in wet or windy weather, but 
very effective otherwise. 


Manhole Survey. All of system once 
every 5 years except where run 
annual valve box survey. 


Have special crew for pinpointing, but 
still requires significant amount of time 


Use to check services, power from 
storage batteries, vacuum cle aner 
pickup. Can't use in heavy rain, wind. 

Find mostly small leaks in customers 
houses, large increase in nuisance 
leaks. Oil gas odor more effective 
in indicating street leaks. 

Expensive Business district —annual. Public bldg., 
pre-1936 mains in soil <2500 ohm 
em—twice in 5 years. Rest-——once 
every 5 years. 


Code I 

Code II 
Code III 
Code IV 


Immediate action. 
Action within one week. 
Action within 12 months. 
Deferred action. 


mn 
Time consuming. 


Experimental use, one 15,000 ft-test 
section found all but one leak located 
in normal survey. 


Entire system—annually, part vegeta- A 


serious, requires immediate attention. 
tion, part street opening. 


3—serious, repair in matter of days. 
routine. 


Requires experienced operator, use 
outside consultant, seasonal, believe 
catches all significant leaks. 


~ 


Just placed in n operation. 


VMI Vehicle -mounted infrared. 
*Classification also ine ludes | time deadline. 
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Most widely used leak detection device is the combustible gas 
indicator. 


for many years requires the controlled aspiration of a 
sample of the atmosphere to be tested over a hot-wire, 
catalytic combustion element. Any combustible gas in the 
sample is burned at the surface of the combustion element, 
provided sufficient air is also present in the sample. The 
resulting heat of combustion increases the temperature, 
and hence the electrical resistance of the combustion ele- 
ment, by an amount related to the proportion of combustible 
gas present in the sample; this change in electrical resistance 
is used as the basis for measurement of the combustible 
gas present. 

This instrument is calibrated to show the combustible 
gas content of an air sample in percent of the lower explo- 
sive limit. Its normal sensitivity for natural gas in air is 
approximately 0.1 percent, or 1000 ppm, if a deflection 
equal to the smallest scale division is considered detectable.** 
A special instrument of this type with a full-scale reading 
of one-tenth of the lower explosive limit and a sensitivity 
of 100 ppm is also available.** These hot-wire instruments 
are not specific for natural gas. A charcoal filter attach- 
ment is sometimes used to remove gasoline or petroleum 
vapors if their presence is suspected, and a modified in- 
strument is available that utilizes the difference in the ig- 
nition temperatures of petroleum vapors (500 F) and 
natural gas (1015 F) to distinguish between them. 

A major disadvantage of the hot-wire instrument is that 
a gas sample with a combustible gas content greater than 
the lower explosive limit (5 percent for pure methane in 
air) must be diluted for measurement of its combustible 
gas content. Furthermore, a gas sample containing a very 
high proportion of combustible gas and little or no air may 
not cause a detectable deflection of the indicator of this 
instrument. 

This difficulty led to the development of indicators based 
on the difference between the thermal conductivity of com- 
bustible gas and air. In these instruments a sample of the 
atmosphere is aspirated over a heated element which has 
a controlled rate of heat input. The presence of combustible 
gas in the sample changes the rate of conduction of heat 
away from this element, and causes its temperature and 
hence its electrical resistance, to change by an amount re- 
lated to the proportion of combustible gas in the sample. 
Indicators of this type are not as sensitive as the hot-wire, 
but they give a direct reading of the percent natural gas 
in air over the entire range of 0 to 100 percent. Instruments 
that contain both types of detection element are now com- 
ing into widespread use; a wiring diagram and detailed 
discussion of their operation is given by Hartz.*! 

Experience has shown that the sensitivity of combustible 
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gas indicators is not sufficient to permit the detection of 
leakage by sampling of the air over the route of the piping; 
the sampling must be done in confined spaces where leaking 
gas can accumulate, such as street openings, or holes 
punched in the earth over the route of the pipe. In a leakage 
survey with a combustible gas indicator, it is desirable to 
sample the atmosphere in openings sufficiently close to- 
gether that all leaks capable of spreading gas to an adjacent 
building wall are located.?* 

Two of the companies included in the industry survey 
use a barhole spacing of 20 ft. The service testing of one 
of these companies consists of either a one-point test in a 
barhole at the building wall, or a two-point test in barholes 
at the building wall and at the lot line. Barhole surveys are 
relatively slow and expensive in paved areas, so most 
companies favor use of available street openings supple- 
mented with barholes only where no other opening is avail- 
able. Another company specified a maximum of 25-ft 
spacing between samples when the latter type of survey is 
used. Paving inserts have been developed to create a per- 
manent barhole test site where periodic resurvey is 
anticipated.’ 

In sparsely populated areas, leakage surveys on transmis- 
sion lines have been conducted by running the sampling line 
from a combustible gas indicator down the back of a plow 
blade, and pulling this blade over the route of the pipe with 
a truck.*? The suction required to inspirate a sample of the 
atmosphere through the indicator is obtained from the 
truck manifold. 

It was found possible to increase the sensitivity of a com- 
bustible gas indicator from 1000 ppm to 40 ppm by use of 
an electronic amplifier,*® but the resolution obtainable with 
the hot-wire element of this instrument was not great enough 
to permit any further improvement in its sensitivity. The 
sensitivity of this improved instrument was still not sufficient 
to make possible effective leakage surveys by sampling the 
atmosphere over the route of gas lines.*® Serious interference 
from the fumes of passing automobiles was also experienced 
in the experimental use of an automobile-mounted indicator 
of this type as a mobile leak detector. 

Vegetation Surveys. The technique of detecting gas leak- 
age by its effects on vegetation growing in the vicinity of the 
leak has been highly developed by forestry experts.??:2% 
Experience with this method has indicated that it is very 
effective if done by skilled personnel. Such surveys can be 


The Authors 





G. K. Matus 


G. G. Wilson D. P. Hogan 


Gerald G. Wilson, University of Kansas graduate, holds master’s 
degrees in chemical engineering and gas technology from Illi- 
nois Institute of Technology. In 1955, after four years with 
North Shore Gas Company as an engineer engaged in gas dis- 
tribution system design and corrosion control, he joined the 
Institute of Gas Technology, where he is now supervisor of 
natural gas distribution research. Donn P. Hogan, who has been 
with IGT’s distribution and corrosion research laboratories the 
past two years, came to IGT in 1957 after earning a bachelor’s 
degree in mechanical engineering at Leicester College of Tech- 
nology, England. Gertrud K. Matus studied chemistry at the 
Institute of Technology, Graz, Austria for two years, then trans- 
ferred to Illinois Tech and received a B.S. degree in chemical 
engineering in 1956. Upon graduation, she joined IGT as assist- 
ant chemical engineer and has worked on numerous research 
projects. 


21 





conducted rapidly and at a relatively low cost per mile of 
main surveyed, but are limited to areas where a significant 
amount of vegetation is present, and to the growing season. 

Infrared Gas Detectors. Most gases whose molecules 
contain two or more atoms have characteristic patterns of 
absorption of certain wavelengths of infrared radiation 
(ranging from 2.5 to 25 microns; 1 micron = 4 x 105 
inches). Detectors based on this principle have been de- 
veloped that are highly specific for methane, and have a 
sensitivity of 3 to 5 ppm for methane in air, sufficient to 
permit a leakage survey over a section of pipe by sampling 
of the atmosphere over its route. These detectors are not 
sufficiently portable to be carried about manually, but must 
be mounted in a truck, automobile or pushcart. Pushcart 
mounted infrared methane detectors have found particular 
application in leakage surveys on service piping. 

The development and use of mobile infrared leak-detec- 
tion equipment was first described by Thomas in 1956.*° 
Since then, many of. the larger gas companies have experi- 
mented with equipment of this type. It has been found that 
high winds greatly reduce the effective sensitivity of the 
instrument, heavy rain or water-soaked pavement and soil 
radically reduce the identifiable gas, frozen soil or soil with 
a hard surface crust prevents the normal migration of 
leaking gas so that most leaks show up around structures 
that penetrate the frost or crust, and parked automobiles 
interfere with the conduct of surveys with a motor vehicle. 

Comparisons of the results of barhole and vegetation 
surveys, with mobile infrared surveys in which the atmos- 
phere was sampled over the route of the pipe in uncovered 
parkways, or at the crack behind the curb line when the 
pipe was under paved roadways, have shown: 


1. All leaks that could be found by a normal barhole 
or vegetation survey will not be detected in the mobile 
survey, 

Some leaks will be found in the mobile survey that 
would not be detected by either of the other two 
methods, and 


3. There is insufficient information available to deter- 
mine whether the mobile survey will detect all leaks 
with a significant hazard potential in areas where this 
type of leak classification is significant. 


i) 


One company conducts a modified mobile survey in 
which a manually-operated, portable probe is used to sample 
the atmosphere in the street openings and pavement cracks 
that can conveniently be reached from the survey vehicle. 
In this way, it was found possible to pick up most of the 
leaks that could be located by vegetation and combustible 
gas indicator street opening surveys as well as many addi- 
tional leaks. 

Current practice seems to be tending toward use of mobile 
infrared surveys in conjunction with either a vegetation or 
combustible gas indicator survey. 

Reference was found in the literature to the use of mass 
spectrometers *°-°* and ultraviolet spectrophotometers®®:4* 
as sensitive gas leak detectors. 

Neither of these devices, however, shows promise of being 
as sensitive or as specific for natural gas as infrared detectors. 

Other Leak Survey Methods. Measurements of the rate 
of gas leakage from isolated sections of a distribution system 
were often used in the past to ascertain the sections that 
should receive prior maintenance attention.*® All ap- 
proaches to this measurement require sectioning of the 
system, and it is necessary to shut the customers off to obtain 
accurate data. As a result, these methods are used only in- 
frequently today. 

Considerable work has been done on the use of stetho- 
scopes in leakage surveys.'*:*°.**,56 Good results have been 
reported in the detection of service leaks and leaks on ex- 
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posed piping (on bridges, etc.), but stethoscopes have not 
been found suitable for the general conduct of leakage sur- 
veys because of their practical limitations. Instead, their 
place has been that of an auxiliary tool in the gas man’s 
leak detection kit. 

More refined sound measurement equipment has recently 
been applied to the detection and location of leaks. At the 
A.G.A. Distribution Conference in 1957, the United Gas 
Corporation reported on a leak detection and location 
method that involved the introduction of a wide frequency 
range microphone into the gas main. This was accomplished 
through a launching tube attached to a 45-deg angle tap, by 
means of a specially designed mechanical erawler.*° Suc- 
cessful field tests in lines carrying 4, 14, and 23 psig were 
reported. Considerable basic information on the intensity 
of various sound frequencies generated by leaks, and on the 
effect of gas pressure and temperature on the sound spec- 
trum produced by orifice-type leaks, was also presented. 

Manning, of the Elizabethtown Consolidated Gas Com- 
pany, has developed a sonic leak detector that involves 
connection of a microphone to the piping at an exposed 
location, such as a service entrance. In tests of 200 services 
operated at pressures from 5-in. we to 10 psig, all leaks 
that could be detected by barhole testing with a combustible 
gas indicator were also detected by Manning’s detector.** 
This instrument is currently being evaluated by a number 
of utility companies working in close conjunction with 
Manning. 

Field experience with both of these recent sonic ap- 
proaches is too limited to establish their place in leak survey 
work. However, they represent a significant improvement 
over the previous sonic leak detection equipment and will, 
undoubtedly, greatly expand the use of this approach. 

Periodic overodorization has been found to be of virtually 
no help in the detection of street leaks. 

A gas company in Holland reported excellent results with 
the use of a trained Alsatian dog to locate manufactured 
gas leaks.'* Their report indicates that the use of trained 
dogs to detect leaks may merit further consideration in areas 
without heavy pedestrian and vehicular traffic through most 
of the daylight hours. 


Leak Pinpointing 

Converging Barhole Method. This commonly used 
method of pinpointing involves the use of a combustible 
gas indicator to sample the atmosphere in barholes drilled 
or punched progressively closer together in the vicinity of 
the leak.'’:*°.44 Prior to barholing, the leak is often approxi- 
mately located by use of available street openings. In con- 
gested areas, sampling may be limited to available street 
openings because of the danger of damaging other under- 
ground facilities by barholing. 

Because leaking gas sometimes travels considerable dis- 
tances through underground channels, such as ductwork, 
tests at street openings may be misleading. In addition, the 
soil over a wide area adjacent to a gas leak is often saturated 
with gas, so it is necessary to purge the gas from the bar- 
holes in the vicinity of the leak before an indication of 
their relative proximity to the leak can be obtained. 

If difficulty is encountered in pinpointing, experienced 
men may supplement the combustible gas indicator tests 
by smelling at the barholes or street openings, by placing 
their lips over the hole to test the “breeze” issuing from it, 
by the application of soap bubbles to each barhole, or by 
observing the extent of the shadow pattern created by 
refraction of sunlight by the gas issuing from the hole.*! 
Measurements of the pressure buildup in the barholes when 
they are stoppered has also been used as a means of pin- 
pointing. This pressure buildup can be measured with an 
inclined water manometer*! or by removing the aspirator 
bulb and flow restricting orifice from a combustible gas 
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FIG. 3. Diagram shows details and operation of the "Chicago Leak 
Locator" (reference No. 9). 


indicator, inserting the sampling probe of the instrument 
through a stopper into a barhole, and noting the time re- 
quired for combustible gas to cause a deflection of the 
indicator.** 

In general, the converging barhole method of pinpointing 
is time-consuming. An analysis of their pinpointing opera- 
tions by Company 9 showed that 40 to 50 percent of their 
repair dollars were being spent on deciding where to 
excavate. 

Chicago Leak Locator. The Chicago leak locator, which 
was developed for use in low-pressure mains, utilizes two 
inflatable bags inserted into the main to shut off successive 
short segments of the main, as shown in Fig. 3.* Leakage is 
indicated by a dropoff in the pressure between the bags. 
These bags can be pushed 150 to 200 ft into the main in 
each direction from the entry point. 

This device has found particular application in the lo- 
cation of leaks under paving. It has also been used to explore 
for the source of a leak in each direction from a “dry hole,” 
but care must be taken to avoid the temporary interruption 
of a customer’s service. The general use of this locator in 
pinpointing has been restricted by the excavation required 
for introduction of the bags into the line, and by the limited 
section of main that can be explored from each excavation. 

Foam-forming Solutions. Use of foam-forming solutions 
such as soap or patented chemical agents to pinpoint leaks 
is restricted to exposed piping. 

Use of Sonic Detectors. The sonic leak detection equip- 
ment of the United Gas Corporation was developed pri- 
marily for the purpose of pinpointing leaks. Satisfactory 
results were obtained on a test section of pipe, and in the 
three field tests previously noted where the gas pressure in 
the pipe ranged from 0.5 to 25 psig. There has not been 
sufficient experience with this method to establish its limita- 
tions or general applicability. As developed by the United 
Gas Corporation, it requires two extra excavations, but the 
section of main that can be explored between these excava- 
tions is at least 1000 ft.?° 

Manning’s sonic leak detector may also prove to be an 
effective means of pinpointing leaks, but it likewise is in 
the experimental stage. 

In general, it appears that the full potential of current 
sonic technology has not been brought to bear on the 
problem of leak pinpointing, and further development work 
on this approach is needed. 

Soil Sampling. Examination, of the odor or discoloration, 
of a small auger sample of soil taken from the immediate 
vicinity of the pipe, has been used as a means of pinpoint- 
ing.? This method requires the creation of a barhole through 
paving, is qualitative, and requires an experienced observer. 
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Tracer Methods. Halogen tracer methods have been used 
primarily in the location of leaks in new mains under pres- 
sure test. In this application, a chlorine-containing com- 
pound such as carbon tetrachloride or trichloroethylene is 
introduced with the gas used to pressure the line. A sensi- 
tive halogen detector such as a halogen lamp? or ionization 
detector is then used to sample the atmosphere along the 
route of the pipeline. 

Extensive experiments on the use of gaseous radioactive 
tracers to locate leaks in buried pipelines have been con- 
ducted by Gemant.!*:!6.17 Short half-life radioactive tracers 
have also been used in the conduct of flow efficiency tests 
on gas transmission piping, but these tracers have not been 
applied to the detection and location of leaks in gas trans- 
mission or distribution piping. Radioactive tracers show 
promise as an effective means of pinpointing leaks, but their 
use in gas distribution piping would pose a difficult, though 
not insurmountable, public relations problem even if safety 
could be assured. 

The general disadvantage of tracer methods is that con- 
trolled injection of the tracer substance is required, an oper- 
ation that presents many practical difficulties in gas 
distribution systems. 

Special Problems in Leak Detection. An acetylene tracer 
method has been used to determine which of several gas 
lines in an area is leaking.** 

Newly laid distribution mains are commonly pressured 
with gas to test them for tightness prior to being placed 
in service.®* Leakage is often detected by the decline in the 
pressure in the mains as indicated by a recording pressure 
gage; the Dragnet leak detector was developed to facilitate 
this type of leakage test.1® 

It is sometimes desirable to distinguish between natural 
gas and other methane-containing gases, such as marsh gas. 
This distinction is often made by mass spectrometer analysis 
of a sample of the gas in question for ethane, which is al- 
ways present in natural gas, but not in other methane-con- 
taining gases likely to be encountered. One company also 
uses an infrared gas detector sensitive to ethane to permit 
the distinction to be made in the field. 

The presence of carbon monoxide is commonly detected 
by use of chemicals that change color in its presence.'*:?°3* 
Instruments based on the use of the catalyst Hopcalite to 
selectively oxidize CO to CO, are also available.*®*° 

The flame safety lamp was probably the first method used 
to detect the presence of combustible gas. However, its 
sensitivity is only 40 percent of the lower explosive limit*®, 
and its primary use today is in testing the oxygen content 
of enclosures prior to entry of workmen, as its oil flame 
expires when the oxygen content is less than 16.5 percent.*? 


LEAK REPAIRS 


—— ——— 


the industry survey and their experience with various bell- 
joint repair methods are summarized in Table 4. 


Joint Leaks 

The most frequently employed method of repairing joint 
leaks in cast iron mains is clamping. Except for corrosion 
of the steel bolts widely used in them in the past, clamps 
have been found to be virtually 100 percent effective when 
properly installed. The major disadvantages of this method 
are its expense and the public nuisance resulting from the 
large number of excavations entailed when most joints in 
an area are leaking. 

Split or defective bells are usually repaired by replace- 
ment of the defective section with new pipe, or by use of 
cast iron split sleeves. 5*-6° 

The possibility of using liquid sealants designed to seal 
leaking bell-joints by swelling their jute packing was first 
conceived by Hitz.°? Extensive evaluation tests of the suita- 


23 





bility of various pure liquids and liquid mixtures for this 
purpose®*:’® led to the development of the blended sealing 
agent trade-named Carboseal, which has been widely used 
by the gas utility industry over the past 20 years. Other 
trade-named liquid sealing agents that have been used to 
a more limited extent are Havoseal, Sealall and Saturseal.®* 
All of these sealing agents have been applied primarily by 
pouring at the high points in the distribution system to be 
treated, or by spraying.®®:** Fog application of Carboseal 
is now under trial by one company. 

Industry experience with Carboseal has shown that it 
is most effective in treating 8-in. and smaller pipe, and 
large-scale user reports that no repeat treatments have been 
necessary in the 10 years since the original treatment. In 
general, it has been found necessary to supplement Carbo- 
seal treatments with clamping of a portion of the joints 
because it will not seal joints containing “soaped,”>? 
powdery, or cement-soaked packing, or some of the joints 


TABLE 
Leak Repair 


Services 


that were not properly made up originally. If this type of 
sealant does not seal the major portion of the joints in a 


particular system, its presence may complicate the use of 


other internal sealing agents. 

Methods of repair that involve filling a section of main 
with an emulsion of a sealing agent, pressuring the main, 
and then removing the excess liquid, have been developed in 
the past few years.®*:*°.*> The “Never Leak” process*® has 
been used to seal over 100,000 ft of assorted sizes of pipe 
and has been found to be essentially 100 percent effective 
in sealing seeping leaks, as indicated by direct metering 
tests after treatment, and leakage surveys at intervals there- 
after. Maximum service experience to date is approximately 
two years. This method has been found to be particularly 
applicable to 8-in. and smaller pipe, and is significantly 
cheaper than clamping. A disadvantage is the necessity of 
taking out service, for 8 to 10 hours, the section of main to 
be sealed. 


4. 
Methods. 


Bell-and-Spigot Joints 


COMPANY Mains Method Effectiveness 
1 Plastic and copper Conventional clamping Leak clamps through 1 ft square opening. 100% effective. 
insertion replacement. Application of epoxy resin to outer Jse experimental, requires careful surface preparation. 
surface of joint. 
2 Copper insertion Conventional clamping Clamps Effective if properly installed, face of bell cleaned by sand-blasting. 
replacement. and sleeving. 
Replace corroded section. Application of epoxy resin to outer More expensive than clamping, used where working quarters cramped. 
surface of joint. 

Application of Carboseal Used extensively, and consistent reduction in leakage obtained on mains 
up to 8 in. in size, when a minimum of 6 pours were used; not effec- 
tive on 12 in. and larger. No repeat treatment required in ten years. 

3 Clamping, replacement. Clamping, sleeving. Clamps 100° effective if prope rly installed, sand blast face of bell. Expensive 

Replace corroded section. Application of Seal-all $160 per 16 in. joint including paving. Used to limited extent, excel- 
lent results obtained on 4 and 6 in. mains. 

4 Clamping, replacement. Clamping, install mag- Application of Carboseal, Seal-all, and Used gravity method in past, now insert nozzle at pour point and spray 
nesium anode with each  Wet-all 50 ft in each direction. Check effectiveness by bar-hole surveys before 
clamp, sleeving. and after application. Quite effective in low pressure mains, less 

Replace corroded section. effective in mains at 5-15 psig. 

Clamps Leakage rare through clamps installed since 1930, requires careful 
facing of bell. Expensive. 

5 Copper insertion Clamping Application of Havoseal and Carboseal Leakage reduced, but not generally stopped. Normally applied twice 

replacement by pouring and spraying. but have used up to 5 applications. Check with bar-hole test 

( ‘lamping 

Application of sealant to outside of joint. Used only in cramped working quarters. 

Main filled with liquid sealant which Study of effectiveness recently completed, but results not av ailable at 
solidifies in crevices when excess is present. Economics under question due to cost of cleaning main prior 
removed. to application of sealant. 

6 Replace (only 12 re- Replace some CT each Carboseal One trial, poor results, jute powdery. 

quired in 1957) year. Clamping Good record, joint must be carefully faced, pot clamp in concrete to 
avoid corrosion of clamp. 

Fuelling method Tried on 2 blocks 12 in. Adhesion poor on some joints, believed 
cleaning inadequate. 

Internal sealing Manually applied epoxy resin to | block of 30 in., sandblasted surface, 
35-40% cheaper than clamps. 

7 Replace valve to street* Clamp, replacet Carboseal, Havoseal, Seal-all. Tried on 12 in. line, not effective, no extensive experience with method. 

Leaves film detrimental to use other internal sealing methods. 

Clamps Expensive and difficult to install properly, but only small proportion 
fail to hold. Use for emergency repair or when joint exposed. 

Fuelling method of internal sealing. {** Equipment presently available only for 8-16 in. pipe. Definitely seals 
Joints using thiokol type sealant. 

Spring Band methodt of internal sealing. Used in 30 in. and larger main where man can enter main to apply 
thiokol sealant. Gives positive seal. 

Main filled with liquid sealant which Used in 6 in. and smaller pipe. Has been 100°, effective to date 

solidifies in crevices when excess is although will not seal large holes or breaks in main. 
removed. t 

Spray application of sealant to main Experimental. Obtained 25%, reduction in leakage even though material 
in service. used not partic ularly suitable. 

External application of sealant by lubri- Sealant used “*Liqui-prene”’ (neoprene in solvent). Used on mains up to 
cant gun through hole in bell. 8 in. Larger mains, several injection holes req., as mue h work as 

clamping. Works best where jute deteriorated, can't use where 
jute cement-soaked. 

8 Copper insertion Clamping. Clamp joint whe never expose ad, effective. 

replacement External application of sealant. Use epoxy resin where can’t clamp. 

Carboseal, Seal-all. Use experimental, no conclusive results. 

Manual application of internal sealants. Tried on four 500 ft lengths using Thiokol, epoxy resin and synthetic 
rubber. Wire-brushing and trichloroethylene solvent used for cleaning, 
results not satisfactory to date.tt 

Fuelling method. Experimental use on 12 in. main, results not satisfactory. 

4 Clamping, replacement Clamping. Clamps Clamping ace of clamp sandblast cleaned, use torque wrenchs, still some leaks 
coated with grease at clamped joints. 
coating and paper. Carboseal Experience indicated was not consistently effective; most effective on 

smallest leaks. 

Application of sealant to outside of joint. Used Cordobond on 154 joints in field. Evaluation not completed. 

Internal sealing. Manually applied sealant to few joints 30 in.; results satisfactory. 

10 Clamping, replacement Clamping Clamping Must remake face of joint, some difficulty with corrosion of bolts of 


Carboseal 





#C ompany owns service to pruperty line. 


ay ested by direct metering of leakage before and after repairing. 


older clamps. 

Effectiveness varies, stopped 20 of 22 and 18 of 26 leaks in two cases, 
on 4260 ft of main of 35 joints, 31 showed leakage 5 months after 
gravity treatment. Won't stop leakage of intermediate pressure 
cement joint. 


**Closed circuit television sometimes used for joint inspection. 
+Replacement decision often based on studies by corrosion department. ++Based on bar-hole 


tests before and after repair. 
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Special machine "paddles" a Thiokol rub- 
ber sealant to interior of cast-iron pipe joint. 
Machine can be used on pipe sizes of 8 
to 16-in. 


buried nearby. 


A Thiokol rubber sealant has been extensively used to 
seal joints in 8-in. and larger cast iron pipe by application 
of a band of the sealant to the interior of the joint. In 8 
through 16-in. pipe, this sealant is applied by the Fuelling 
method,**:**:74 and in 30-in. and larger it is applied man- 
ually by men inside the pipe.®*:*® Manual application in 
large-diameter pipe can be considerably facilitated by first 
applying the sealant to the exterior of a flat steel band, 
bending the band so it can be carried inside the main, and 
then releasing it at a joint to be sealed.*® On the basis of four 
years of experience with application of this type of sealant, 
one company has found that, if it is properly applied, con- 
sistently excellent results can be obtained in sealing mains 
operated at pressures up to 50 psig. The cost of application 
is significantly less than that of clamping. 

Poor results experienced by a number of companies in 
trial installations using the Fuelling method are believed 
due to improper application consistency of the sealant, or 
poor adhesion caused by the presence of liquid surface con- 
taminants, such as Carboseal or fog oil, which cannot be 
adequately removed by the mechanical surface preparation 
currently utilized in this method. Use of a portable tele- 
vision camera to inspect the internal condition of the pipe 
and the subsequent cleaning and sealing operation is con- 
sidered to be an important factor in assuring the effective 
use of the method. Again, the main must be taken out of 
service for application of the sealant. 

Both Thiokol and epoxy resin® sealants have been ex- 
ternally applied to seal joints. This type of repair is com- 
parable in cost to that of clamping, and it has found primary 
application in sealing joints that cannot be clamped. 

Other approaches to joint sealing that may merit further 
consideration are the use of specially designed linked plugs 
propelled by air pressure to carry cleaning solutions and 
sealing materials through the pipe,*®:*! and use of a lubri- 
cant-type gun to inject a sealant through holes drilled in 
the bell directly into the jute recess at the back of the bell. 


Cast Iron Main Breaks 
Standard split sleeves or replacement of the broken 








SPIGOT 


Method for repairing a leaking bell and spigot joint using 
epoxy resin is shown above. 
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Repairing leaks on steel mains usually 
involves application of a clamp and often 
an anode, connected by long lead wire, is 





Increasingly common practice in service 
renewal work is use of plastic (above) or 
copper inserts, placed inside existing service. 


section are commonly used to repair broken cast iron 
mains.°* Development work has also been done on the use 
of epoxy resin sealants to repair such breaks.*” 


Steel Mains 


Repair-Replacement Decision. Basic objective of distri- 
bution system maintenance is to minimize the cost of system 
perpetuation.®*:®? Thus, whenever a decision between repair 
and replacement must be made, it is desirable to choose 
the approach that will minimize this cost, barring consider- 
ations of the current availability of capital in a particular 
gas utility company. For intelligent decision, detailed in- 
formation on the condition of the leaking section of pipe is 
needed. If the leaks are due to a few pits in the pipe wall, 
and most of the pipe is in good condition, repairs are in 
order, but if the pipe is in a generally deteriorated condition, 
replacement is advisable. 

Unfortunately, detailed information on the condition of 
buried pipe is virtually impossible to obtain. Complete ex- 
cavation is not economically feasible, and random 
excavation gives information on the pipe condition at only 
the points excavated. Corrosion surveys, such as soil re- 
sistivity, pipe-to-soil potential, and the newly developed 
redox probe, only provide information on the general cor- 
rosiveness of the soil along the route of the pipe, and on 
some of the locations where corrosion is currently taking 
place. They do not provide information on the actual pipe 
condition; this must be obtained by excavation at locations 
judged to be most corrosive. 

Repair-versus-replacement decisions are becoming in- 
creasingly frequent with the acceleration of road-building, 
repaving, and rehabilitation activities, so there appears to 
be considerable merit to the development of more rapid and 
direct methods of determining the condition of buried 
piping. 

Repair Methods. Leaks in steel mains are usually repaired 
by clamping, although repairs are sometimes made by weld- 
ing a metal patch over the leak.*’:** Reconditioning is rarely 
practiced by distribution companies. 


Steel Services 

If an existing service is to be repaired, clamping is the 
major method used. However, an increasingly common 
practice is renewal of leaking service piping. The procedure 
of jacking out a faulty service and replacing it with a new 
steel service has been largely superseded by “insertion re- 
newal” with copper or plastic.*7°> Methods and equipment 
have been described in detail in gas industry litera- 
ture.47)48,51,52,54,55,61 The tools required are simple and in- 
expensive, and this method has come to be the most eco- 
nomical in renewing services. 
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Although plastic piping is significantly cheaper than 
copper for insertion renewals, many companies have been 
reluctant to use it because of limited service experience with 
such plastics and because none of the currently available 
materials is recommended for use in systems that peak shave 
with oil-gas. 


PREVENTION OF GAS LEAKAGE 


New Mains and Services 

Prevention of Corrosion of New Steel Pipe. Methods 
used by the individual companies in the industry survey 
to prevent corrosion of buried steel pipe are summarized 
in Table 5. 

Virtually 100 percent prevention of corrosion of steel 
mains and services can be achieved by the judicious use 
of coating, insulation, and cathodic protection, as shown 
by the experience of Company 6, which is located in an 
area having extremely corrosive soil. To assure continued 
effective operation of a corrosion protection system, periodic 
surveys of the adequacy of protection (as practiced by 
Company 6), are desirable. Company 6 has also success- 
fully protected steel mains attached to, but not insulated 
from, cast iron mains by coating them with cement. 

Use of Less Corrodible Materials. Cast iron pipe has been 
found to be less susceptible to corrosion penetration than 
steel pipe, at least in part because of its greater wall thick- 
ness. Major disadvantage of cast iron pipe is its susceptibility 
to mechanical breakage, particularly in the 6-in. and smaller 
sizes. Significant improvement of the structural properties 
of cast iron has been obtained by the addition of a small 
amount of magnesium to the molten iron to produce a prod- 
uct called “ductile” cast iron.*® Effect of this additive on 
the general corrosion behavior of cast iron in soil has not 
been established. 

Aluminum** and asbestos-cement*’:*! pipe have been 
used to a very limited extent. Materials most commonly 
used to produce noncorrodible pipe are various types of 
plastics, notably cellulose acetate butyrate, polyvinyl chlo- 
ride, and styrene-acrylonitrile copolymers.’*:** Small-di- 
ameter pipe fabricated of these materials is cheaper than 
equivalent steel pipe, flexible, and light, but it has a rela- 
tively large coefficient of thermal expansion, is easily 
sheared, and has poor resistance to aromatic liquids such 
as those produced in oil-gas manufacturing processes.** 
Major gas utility use of plastic pipe and tubing has been 
in the insertion renewal of services, and has been limited 
to natural gas service.** Lesser amounts have been used for 
new services and small-diameter mains. Extension of the 
use of plastic is apparently predicated on the establishment 
of its serviceability on the basis of long-term laboratory and 
field tests. 


Existing Mains and Services 

Complete protection of bare steel pipe from corrosion is 
rarely economically feasible, and protection is usually 
limited to sections that are known to be corroding on the 
basis of leak records or corrosion surveys. 

For the most part, preventive maintenance of existing 
mains is limited to inspection and repair of sections of steel 
pipe and clamping of cast iron bell-joints exposed by con- 
struction excavations. 

A truly comprehensive preventive maintenance program 
for existing piping would have to be based on inspection 
of pipe condition. Effective, economical methods of con- 
ducting this inspection are not currently available. 


Use of Gas Conditioning 

Humidification. Humidification of natural gas to a rela- 
tive humidity of 50 to 75 percent has been extensively 
practiced, primarily to prevent the drying of bell-joint 
packing by natural gas.** This treatment is apparently bene- 
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TABLE 5. 


Methods of Corrosion Prevention. 
COMPANY Mains — Services 
1 Coat new steel mains with coal Coat 2 in. and larger, insulate 


tar, cathodically protect. 


Coat all new pipe with semi- 
plasticized coal tar and bolts 
in leak repair clamps and 
sleeves. Insulate between 
cast iron and steel, between 
coated and bare steel, be- 
tween new and old steel and 
to sectionalize mains. Cath- 


odically protect new steel pipe 


with magnesium in soils of 
resistivity <15,000 ohm-em. 
Also have two stray current 


at main and at meter, place 
magnesium anode near 
mid-point. 

Coat all new steel. Insulate 
copper insert services from 
main, coated steel services 


from CI and bare steel mains, 


and all new and replacement 
steel services at the meter. 


drainage bonds and four rectifiers in system. 


Coat new steel mains with 
semi-plasticized coal-tar. 


Coat new steel mains. Insulate 
every new main extension. 
Cathodically protect all 
new mains. 

Coat new steel mains. Insulate 
main into convenient sized 
sections. Cathodically pro- 
tect new mains or make 


provisions for future cathodic 


protection. Install magnes- 
ium anodes where old steel 
mains exposed or repaired. 
Program of insulating old 


Coat new services with semi- 
plasticized coal-tar. Insulate 
transite water mains from 
gas mains to prevent gas 
main from serving as ground. 

Coat new services. Insulate at 
both ends. Cathodically 
protect with 1 lb anodes. 


Coat new services. Insulate at 
meter and at main if CI. 
Cathodiecally protect service 
with main, or if insulated 
at main, with 5 lb mag- 
nesium anode. 


mains from other underground structures. 


Coat all steel with coal tar. 
Insulate to sectionalize mains. 
Cathodiecally protect all steel 


with zine and a small number 


of magnesium anodes, some 

rectifiers. Conduct annual 

survey to check adequacy 

of cathodic protection. 
Insulate to sectionalize mains, 

to prevent stray current flow, 


between coated and bare steel, 


between steel and cast iron, 
upstream and downstream of 
regulator stations. Decision 
to coat and cathodically pro- 
tect based on study of each 
project (most coated and pro- 


Insulate HP services at meter, 
coat with coal tar, cathodi- 
cally protect with mains. 
Coat low pressure services 
(also high pressure service 
risers) with cement, insulate 
at meter and from steel mains. 


Insulate at property line if off 


coated main, and copper 
service from main. 


tected). Cathodically protect all new coated pipe. 


Coat new steel. Insulate steel 
from CI. Cathodically protect 
all high pressure (>100 psig) 
lines, larger new construction 


Coat new services, insulate 
at foundation wall. 


projects, important short extensions. 


Coat steel if laid in soil with 
resistivity <10,000 ohm-cm. 
Cathodically protect trans- 
mission lines, trunk lines 
operated at pressures > 150 
psig, distribution network 
lines where hazard great 
from leakage, or where 
economics favorable. Insulate 


Coat if laid in soil with resist- 


ivity <10,000 ohm-cm. 
Insulate at meter, and un- 
coated from coated main. 


coated from uncoated mains, CI from steel. 


Coat all steel pipe with coal 


tar and cathodically protect. 
Insulate new steel from old, 
steel from CI, bare from 
coated pipe, copper from iron 
or steel, upstream and down- 
stream of meter and regu- 
lator stations, to sectionalize 
mains, at bridges and stream 
crossings and electric rail- 


road crossings. 


Coat all new services with coal 


tar. Insulate coated services 
at meter, from CI mains, 
from steel mains 8 in. and 
larger. Insulate copper serv- 
ices from main whether CI 
or steel. Insulate bare steel 
from coated mains. Cathodi- 
cally protect coated services 
insulated at both ends with 
3 lb magnesium anode. 
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ficial, but has not proved 100 percent effective in keeping 
these joints tight. 

As shown in Fig. 2, appreciable changes in jute volume 
occur as the relative humidity of the gas to which it is ex- 
posed varies from 50 to 100 percent. Thus, it is to be 
expected that it would be necessary to maintain the relative 
humidity of natural gas at a level of 85 to 90 percent to 
achieve the full benefit of humidification. Such close control 
of the gas humidity in a distribution system, however, is 
virtually impossible because of the uncontrolled variations 
in the temperature and pressure of the gas as it passes 
through the system. This control difficulty is probably one 
of the major factors in the limited success of humidification. 

Oil Fogging. Oil fogging consists of the introduction of 
fine droplets of selected petroleum oils into natural gas 
prior to its distribution. Consideration of the settling rates 
of small particles in gas at rest or in nonturbulent flow 
shows that particles greater than 5 to 10 microns in diameter 
will not be carried any significant distance by the gas unless 
the flow is very turbulent.°*? Two basic procedures have 
been used to introduce an oil fog of suitable particle size 
into a gas stream: 

1. Cold fogging, in which a sidestream of gas is passed 
through an oil spray chamber or through a nozzle to 
aspirate the oil.8*-54,87,97 

2. Hot fogging, in which a sidestream of gas is con- 
tacted with oil, and either the gas or the oil is 
heated.8°:85:9° 91,97,99 


Only about 2 percent of the fog particles produced by a 
cold fogger are small enough to persist in a gas stream, 
and the capacity of these foggers is relatively low: Approxi- 
mately one gallon of oil per day.**:°? Hot foggers are much 
more widely used than cold foggers, and have been designed 
for capacities up to 100 gal per day.°?!:” 

Substances commonly used for fogging purposes are low 
viscosity petroleum oils with relatively narrow boiling 
ranges.**:""."8.°9 Characteristic paraffin molecular weight of 
these oils range from 230 to 290. Fogging rates of 0.33 to 
5 gal per MMcf have been reported, but the rates most 
commonly used are near | gal per MMcf.$*-9!.97.99 

Estimates of the amount of these oils required to saturate 
natural gas were made on the basis of extrapolations of 
vapor pressure data for normal paraffin hydrocarbons de- 
veloped in API Research Project 44.°* These estimates were 
smaller than similar estimates given in the literature®®:*? by 
a factor of 1000 to 10,000 and indicate that reduction of 
the fogging rates in older, oil-wet systems to rates consider- 
ably below | gal per MMcf may be practical. 

Several methods have been developed to detect the pres- 
ence of fog oil in a gas stream,*®:”*:'°° and it has been found 
that the fog commonly persists for distances of 2 to 3 miles 
from the fogger.**:*7-°° Its presence for distances up to 30 
miles from the injection point has been reported.** 

Methods have also been developed to obtain measure- 
ments of the weight concentration of oil in the gas stream,*® 
and data on the size distribution of fog particles in the gas.°* 
Determinations of the size distribution of fog particles ob- 
tained by existing methods are only approximations, how- 
ever, because of inherent limitations of the equipment used. 

Primary benefit of oil fogging is considered to be laying 
of dust.**-88-°5.°8 In addition, if it is introduced in adequate 
quantity immediately after changeover, it may form a pro- 
tective oil film around the well of bell-joints, and over pli- 
able gums in the mains, that will retard drying of the gums 
and the joint packing. Other benefits attributed to fogging 
are reduction of odorant removal by rust in the mains,*®°* 
prevention of vaporization and recondensation of naphtha- 
lene,®”? and reduction of internal corrosion of the pipe.°® 
Information on the effect of oil fogging on meter dia- 
phragms was inconclusive. 
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CONCLUSIONS 
On the basis of the information summarized in this report, 
it was concluded that the four major areas of research on 
problems related to leakage that are of most interest and 
potential value to the gas utility industry are: 
1. Location of the source of a gas leak (pinpointing), 


2. Repair of leaking bell-and-spigot joints, 
3. In-place inspection of pipe conditions, and 
4. Creation of more economical gas conduin. 


An exploratory project to evaluate the feasibility of a 
number of proposed new approaches to pinpointing is cur- 
rently under way at IGT as Project PB-36, sponsored by the 
Gas Operations Research Committee. It is anticipated that 
the pinpointing methods selected as most promising on the 
basis of this initial study will be the subject of intensive de- 
velopment work to reduce them to practice. 

For the most part, the packing originally installed in 
bell-joints consisted of plain jute tamped into the packing 
space, but after several years of manufactured gas service, 
this jute often became impregnated with tars and gums. In 
addition, bell-joint packing was sometimes made up of 
soaped jute or oakum instead of plain jute, and commercial 
jute packing material prepared from reprocessed jute some- 
times contains cotton and other impurities.*® Since the seal- 
ing action of internally applied liquid joint sealants depends 
at least in part on the effect of the sealant on the packing, it 
was considered desirable to obtain some fundamental infor- 
mation on the nature and properties of the material present 
in the packing space of bell-joints removed from service in 
gas distribution systems. This information is currently being 
developed at the Institute in Project PB-37, also sponsored 
by the Gas Operations Research Committee. 

Major improvement needed in the repair of bell-joints 
is the development of an in-service sealing method that is 
comparable in speed and economy to existing methods of 
sealing sections of main taken out of service. One gas utility 
company has in an advanced stage of development an in- 
service method of splash-applying sealant to the interior of 
bell-joints. Development work on other approaches to the 
in-service repair of bell-joint leaks may also be desirable. 

Development of an effective, economical means of in- 
specting the condition of existing gas mains and services 
would revolutionize gas distribution system maintenance 
programs by providing a firm basis for gas main replace- 
ment-repair decisions, for a service renewal program, and 
for a preventive maintenance program. Interest in work 
in this area is strong, and it will probably be undertaken 
in the near future. 

The necessity of protecting steel pipe from corrosion, or 
periodically renewing unprotected pipe, significantly in- 
creases the cost of installing and maintaining this pipe in 
operable condition. Since the major capital investment and 
maintenance expenditure of most gas companies is in their 
gas distribution system piping, there is considerable incen- 
tive for the development of new materials and installation 
procedures that can be used to create cheaper, noncorrod- 

ible gas conduits. Continued development of structural 
plastics offers promise of providing materials that will prove 
increasingly useful in this connection. 

Some of these new materials may prove adaptable to con- 
struction of an underground gas conduit by methods that 
are significantly more economical than trenching. To provide 
a firm basis for the evaluation of new structural plastics 
for use in the creation of gas piping by conventional or 
unconventional means, it is necessary to establish the prop- 
erties of piping for this service in terms of the structural 
and chemical properties that it must possess. 

It can be seen that the long-range possibilities of research 
and development work on use of new materials and methods 
in the creation of gas conduit are quite attractive, and 
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should merit strong gas industry support. A project cover- 
ing work in this area is in the process of formulation as 


part of the PAR research program. 
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FIG. 1. "Temporary" odorization facilities 
at Station "A," showing drum of odorant, 
CO: bottle for pressuring for odorant 
transfer, calibration tank, meter valve 
manifold, and flowrator. 





FIG. 2. "Temporary" odorization facilities at Station "B," showing 
odorant transfer pump, calibration tank, meter valve manifold, and 
flowrator. 


‘Tailored to Requirements’ 


Kurken G. Arpajian 


Philadelphia Gas Works, Division 
of The United Gas Improvement Company 


Philadelphia, Pennsylvania 


ODORIZATION EQUIPMENT installed at facilities of the Phila- 
delphia Gas Works Division of United Gas Improvement 
Company falls into two classes: 


a. “Temporary” equipment installed during 1948 with 
the advent of natural gas in the Philadelphia area, and 

b. A newly engineered system, tailored to requirements, 
just completed at PGW’s Station B Plant and at an 
intermediate stage of installation at the company’s 
Station A Plant. 


Because it is evident that PGW’s experience is long on 
the “temporary” and very short on the new facilities, this 
article presents a short synopsis of the company’s odori- 
zation problems and gives reasons for the selection of ma- 
terials and equipment during development of the system 
covered in this report. 

During a search of literature on the subject of odori- 
zation, it was found that considerable information is avail- 
able on remote or unattended installations generally 
odorizing a single line with one type of gas, requiring a 
fixed ratio of odorization with changes in rate of odorant 
feed being controlled through a positive displacement meter 
or differential pressure across an orifice. 

PGW’s “temporary” practice has been to odorize all 
of its constituent gases in one 72-in. diameter mixing tube 
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between plant meters and holders at each plant. The 
rate of odorization, manually set each hour, was deter- 
mined by totaling the odorant rate required for each 
constituent gas being fed into the mixing tube. 

Early in the study, it was realized that with several feed 
lines to the mixing tubes, each with flow rates varying 
hourly to meet sendout requirements along with different 
odorant rates required for each of these gases, it would be 
impossible to design a fully automatic system for single point 
odorization within a reasonable budget figure. 

Single point odorization on the plant outlets was discarded 
because of multiple lines leaving the plants and an objec- 
tion to the possibility of loss of odorization control in case 
of equipment malfunction. 

A representative production schedule of constituent gases 
at Station B Plant for a 31 F day, and the rate of odoriza- 
tion with Calodorant “C” is given in Table 1. 

The odorization rate is highest during periods when 
natural gas use in sendout is greatest and drops off con- 
siderably during the winter heating periods when carburetted 
water gas and oil-gas are used for peak shaving. 

Odor intensity of sendout gases is checked on a routine 
schedule by operators with an “Odorometer” and noted 
on appropriate forms for permanent record. 

The “temporary” facilities at both Plants A and B, based 
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on the utilization of drum delivery of odorant, consisted 
of small use tanks, metering valves, and a flowrator. Ar- 
rangement of these items is shown in Fig. | and 2. 


New Facilities 


The new facilities are based on a system utilizing bulk 
storage, use and calibration tanks, two adjustable-stroke 
Hills-McCanna diaphragm pumps (one pump is a spare) 
with a common “Thymotrol” speed control for pump 
motors. A Foxboro Model 16A pneumatic speed trans- 
mitter on each pump shaft permits us to obtain a permanent 
strip chart record of strokes per minute of the pump on 
a common Foxboro Consitrol recorder. 

The “flow diagram” (Fig. 3), with schedule of valve 
operation, shows the complete method of operation of the 
system during loading, odorant transfer to use and cali- 
bration tanks, normal odorization and odorization in case 
of power failure. 


TABLE 1 , Constituent Gases and Odoriza- 
tion Rates at Station ‘‘B.’’ 


Odorant Rate 


Gas Gas Rate—Mcfd Lb/MMcf 
Natural gas for cold enrichment 70,490 4 From experience 
LPG for cold enrichment 180 4 we use an average 
Natural gas for modified 32,500 14 of 0.75 Ib per 
LPG for modified 85 WA million cu ft of 
Air for modified 17,095 1 ! gas to inlet of 
CCR gas 31,330 1 mixing tube. 
Coke oven gas 11,880 lg 
Carburetted water gas* 


Oil-gas* 





*QOdorization discontinued when there is 10% CWG in metered gas at 
plant or at any time an oil gas set is on line. Odorization is resumed after 
1, of the time in which CWG or Oil Gas was produced has expired from 
shutdown of these processes but in no case is this period greater than 6 
hours. 
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The “control diagram” (Fig. 4) shows the method of 
obtaining speed control and record of strokes per minute of 
the pump in use. 


Equipment Selection 

Selection of the materials and the operating scheme for 
the odorant system resolved itself around the following con- 
siderations soon after the study began: 

1. The only way to justify the cost of a change from the 
simple, yet effective, method of metering odorant with 
needle valves and flowrators was to realize savings 
through lower cost bulk purchases of odorant with 
subsequent savings in storeroom and operator’s time 
chargeable to odorization. 

Estimated capital cost approved for project after 

completion of the engineering estimate was approxi- 

mately $20,000 for each plant. 

3. Need for spare facility for routine service of pumping 
unit. 

4. A method adaptable to remote control so that changes 
in the odorization rate could be conveniently made 
by operators stationed in centralized control rooms 
which house all gas conditioning instruments. 


Nr 


Odorizers and pumps considered during our study fell 


in these classes: 


1. Positive displacement type meter with drive for rotat- 
ing dip tube in an enclosed tank of odorant. Although 
this is a reliable type of unit for certain applications, 
its use in our case was precluded for these reasons: 

a. Most expensive when requirement for standby unit 
is considered. 

b. Odor problem when unit is opened for main- 
tenance due to presence of odorant on relatively 
large wetted areas. 
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FIG. 4. Schematic diagram of odorant pump controls. 


c. Meter would have to work on gas by-pass system 
which would be difficult to control accurately from 
remote location. 

Piston or plunger type metering pumps, which satis- 

fied all requirements except for the objection of a 

wetted piston or rod operating through packed stuffing 

box with the subsequent problem of keeping packing 
from leaking. 

3. Diaphragm type metering pumps, which generally 
meet all requirements. Choice was for the design 
with a completely submerged horizontal diaphragm 
at the bottom of an oil reservoir. The vertical di- 
aphragm design was felt to have a tendency to trap 
air entrained in the oil by the operation of the pump 
and thereby affect pumping rate. Ease of stroke ad- 
justment of the pump selected also was a secondary 
feature we feel is an advantage. 


tN 


Mh. ™ 
alieel 7 1 


ieee ee | 
1\ 





FIG. 5. Odorizer building showing roof, ventilator, activated carbon 
filter housing with filter drawer, and access platform. 
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Tank materials considered during our study included 
mild steel (with “Tarset” external coating on buried storage 
tank), stainless steel, and mild steel with an internal poly- 
ethylene coating. Both stainless steel and polyethylene 
coated tanks (approximate cost ratio — stainless steel four 
times that of mild steel and polyethylene coating two times 
that of mild steel) were eliminated as too expensive for 
the desired economical installation. Tank thickness in all 
cases was set at %-in., allowing approximately 25 percent 
corrosion allowance. 

An 8-ft by 12-ft by 8-ft high pre-fabricated metal building 
was selected for housing the use and calibration tanks, 
pumps, and local valving. This building is located approxi- 
mately 100 ft from the gas conditioning control room and 
the point of entrance of odorized sweep gas to the mixing 
tube at the Station B Plant. 

A motor-powered roof ventilator set over a drawer type 








FIG. 6. Arrangement of calibration and use tanks and their piping. 
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FIG. 7. Pumps and piping adjacent to calibration tank. 


activated carbon filter housing of our design was installed 
with outdoor controls so that the ventilator can be started 
to exhaust any odors in the building before the operator 
enters. The filter drawer can accommodate two 25-in. by 
23-in. by 3'%2-in. high trays each with approximately 50 
lb of Grade ACC 6/14 activated carbon. This particular 
grade of activated carbon was selected primarily on its 
specification of high absorbent capacity with a hard, rela- 
tively dense and dust-free structure. Design of this in- 
stallation and length of operating life of the activated 
carbon must still be proved by experience. 

All piping and valves handling odorant are carbon steel 
with a minimum of threaded joints. Valves are of the ball 
type with tefion seat rings and stem O-rings. 

Tank capacities and operating ranges listed below and 
in Table 2 indicate expected supply renewal schedule based 
on average usage of odorant. 


Storage Tanks Station A Station B 
eee 1970 1970 
Odorant usage, yearly average, 

1956 through 1958, gallons ... 1350 3850 
Estimated supply, months ...... 17 6 

Use Tanks 
Canney SCONORS 66 2st. <a 175 175 
CC 0, |i a kaa ee 1450 1450 
Estimated supply at maximum 

MINE ESBVGS 1 3) 06 esisis scsi Oe 1414 11% 

Calibration Tank 
Usable capacity (range of scale) 100 1b 100 Ib 
Estimated supply at maximum rate 24 hours 19 hours 


Odorant Pumps 


Hills-McCanna, Series A, Model 1006-D 

Capacity range with rate control at 287.5 spm pump speed: 
0.01 to 1.91 gal per hour 

Thymotrol speed range: 20:1 


In addition to obtaining better control of odorization, 
advantages gained include: 
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FIG. 8. Pump, pump selector switch, and natural gas pressurizing 
manifold. 


1. Responsibility of unloading odorant to storage at the 
plants has been shifted to vendor, eliminating PGW 
operators’ time in handling and loading operations at 


installations. 

2. Eliminate accidental spillage on frequent drum 
handling. 

a 


Eliminate empty drum handling and steaming chores. 
4. Considerable annual savings attributed to bulk de- 
livery of odorant. 


TABLE 2. Pumping Rates Possible. 


Minimum | Normal Maximum 
Pump Stroke Setting 0% | §2.5% 100% 
Minimum | GPH | 0.0005 | 0.05 0.0955 
14.375 spm | | - | o 
Thymotrol | | tb/hr =| 0.004165 | 0.4165 | 0.7955 
Setting | i - | | 
| Maximum | GPH | 0.01 1.0 } 1.91 
287.5 spm - | —— i— = - 
lb/hr 0.0833 8.33 15.91 
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Gas Cleaners: A Qualitative Analysis 


Results of A.G.A. Project NFX-12 study on performance of 


gas cleaners reveal interesting data on how various types work, their 
efficiencies at varying flow rates, and some unusual findings 


Dr. Norman W. Wiederhorn and Arnold W. Doyle, 


Many varieties of gas cleaners are used 
by the gas industry, with the oil bath 
scrubber the most prevalent type. Cen- 
trifugal or cyclone type cleaners also 
find considerable application, as do a 
large number of different types and de- 
signs of filters. 

This report discusses operating prin- 
ciples of each of the above named types 
of cleaners on an_ individual basis. 
Much of the data included is based on 
results of research work performed on 
“Suspensoids in Natural Gas” for the 
A.G.A. as a PAR project and supet- 
vised by the Committee for Project 
NFX-12. 


Filter-Type Gas Cleaners 

A typical vessel containing a filter 
for gas cleaning is shown in Fig. 1. Gas 
flow through such a cleaner is indicated 
by the arrows, and as can be seen, all 
the gas must flow through the filter me- 
dium before the gas can leave the ves- 
sel. Cleaners of this type are very 
simple in design and operation, and 
with them it is possible to obtain very 
good cleaning with a relatively low pres- 
sure drop through the cleaner. 


Arthur D. Little, Inc., Cambridge, Massachusetts 


Filter-type cleaners, however, have 
certain associated disadvantages. In 
particular, their capacity is limited by 
the surface area of the filter medium. 
Furthermore, as the filter medium col- 
lects suspended particles, the pressure 
drop increases. Thus the initial low- 
pressure drop gradually builds up to the 
point where it will be greater than is ob- 
served with the other types of cleaners. 
As a matter of fact, if the cleaning 
element is not changed at suitable in- 
tervals, the pressure drop may build up 
to the point where the medium will 
rupture. 

It is quite apparent that the heart of 
this type of cleaner is the filter medium 
that is used, A variety of filter media 
have been employed. These include 
resin impregnated paper media, special 
papers made from glass fibers and as- 
bestos, fiber glass mats, and wool felts. 

Efficiency of the various filter media 
for removing particles suspended in a 
gas stream varies considerably. Some 
filter media have efficiencies in excess 
of 99.9 percent for the removal of par- 
ticles as small as 0.3 microns in diam- 
eter. Other commercial media have 


very poor efficiencies for removing such 
small particles. In addition, there is a 
considerable variation in pressure drop 
through the various media. 

Unfortunately, there is very little 
correlation between pressure drop and 
cleaning efficiency of the filter media. 
Because of this, there is no simple pro- 
cedure for predicting the filtration effi- 
ciency for small particles from pressure 
drop measurements. This is illustrated 
in Fig. 2. 

In Fig. 2, we have plotted the percent 
penetration of the filter medium for 
0.3 particles as a function of gas ve- 
locity. The scale for percent penetra- 
tion is logarithmic. Examination of 
this graph reveals that the percent pene- 
tration varies over a considerable range 
for the four filter papers, all of which 
are commercial media. In the lower 
portion of the graph, the pressure drop 
through the same media is given as a 
function of flow rate. The variation in 
the pressure drops are comparatively 
small as there is only about a two-fold 
range in the pressure drop. The varia- 
tion observed in the efficiency of these 
media for removal of 0.3 micron par- 
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FIG. 3. Schematic of centrifugal separator. 


ticles, however, is very large. This is 
typical of what might be expected with 
various filter media and the design of 
a suitable filter medium is very often a 
difficult undertaking. It is really an art 
and not a science at this time. 


Centrifugal Cleaners 


Second on the list of types of cleaner 
is the centrifugal cleaner or cyclone 
separator, as it is often called. A sche- 
matic diagram of a typical centrifugal 
separator is shown in Fig. 3. 

Gas flow through this cleaner is in- 
dicated by the arrows. The gas enters 
the cleaner and moves in a downward 
spiral. A vortex is formed at the bot- 
tom of the exit tube, and the gas then 
proceeds vertically up the tube and is 
discharged through the outlet. Particles 
in the gas stream are centrifuged out to- 
ward the walls of the tube where they 
are collected and swept downward by 
the downward motion of the gas. They 
are discharged at the bottom through 
the outlet. 

In a commercial cleaner, a number 
of such tubes are mounted in a pres- 
sure vessel. The number of tubes in the 
vessel is determined by the line pressure 
and the gas velocity. A curve showing 
the performance of a typical centrifu- 
gal scrubber element is given in Fig. 4. 

The solid line shown in this graph 
is a theoretical curve. Points drawn on 
the curve are experimental points that 
were observed in the field evaluation of 
a commercial cleaner. As can be seen, 
the agreement between theory and 
practice is reasonable. 

Centrifugal separators are practical 
industrial cleaners. They are easy to 
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FIG. 4. Efficiency of centrifugal cleaner. 


operate and maintain and their capacity 
is limited solely by the size of the col- 
lection vessel which is placed below the 
centrifugal elements. Centrifugal sepa- 
rators also have certain disadvantages. 
Their efficiency for particles less than 
about 3 microns in diameter is poor in 
comparison to other types of available 
cleaning equipment. 

There is also a tendency for agglom- 
erates of small particles to be ground 
or dispersed in the centrifugal element. 
Small particles formed from the ag- 
glomerates may then be transmitted 
through the cleaner. This is indicated 
by the experimental points (lower left 
of graph) where we found that more 
submicron particles were transmitted 
through the cleaner than actually en- 
tered the cleaner. Effectively, this 
means we made small particles out of 
the large ones and then could not col- 
lect them. 


Conventional Oil Bath Scrubbers 

Third on the list are oil bath scrub- 
bers. There are two principal types of 
oil bath scrubbers. The conventional or 
vertical oil bath scrubber is illustrated 
in Fig. 5. There are also oil bath scrub- 
bers in use. that contain a rotating mem- 
ber for collecting the particles. 

In the conventional oil bath scrub- 
ber, the gas is introduced to the 
scrubber and must pass through the oil 
and then through contactor tubes. As it 
goes through the contactor tubes it 
sweeps up with it a cloud of oil droplets. 
The gas then passes through a mist ex- 
tractor located at the top of the scrub- 
ber. The mist extractor functions to 
remove the cloud of oil and suspended 


particles from the gas. The gas then 
exits the cleaner. The mist extractor 
section is generally made either of cor- 
rugated veins or of a metal mesh. The 
oil that is removed from the mist ex- 









MIST EXTRACTOR 
STAGE 


EXPANSION 
SEPARATION STAGE 








CON TRGLLEO 
VELOCITY 
CON TRACTOR STAGE 


Wer RO RR 
cm | 


INLET 





OIL AND DUST 
RESERVOIR 











FIG. 5. Schematic of vertical oil bath 
scrubber. 
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FIG. 6. Schematic of oil bath scrubber with rotating member. 


tractor drains back down into the oil 
reservoir at the bottom of the cleaner. 
Number and size of the contactor tubes 
depends upon the capacity of the scrub- 
ber. 

The mechanism whereby dirt is re- 
moved from the gas in such a cleaner 
has still not been settled. It has been 
claimed that the dust is removed pri- 
marily by impaction with the oil drop- 
lets. However, there must be other 
mechanisms operating as well. For ex- 
ample, we have determined the effi- 
ciency of an oil bath scrubber for re- 
moving particles when there was no oil 
in the scrubber. Even under these 
circumstances relatively high efficien- 
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cies were obtained for submicron par- 
ticles. Thus, in addition to removal of 
dust by impaction on oil particles there 
apparently is some removal by settling 
and by impaction of the particles on 
various components within the vessel 
and within the mist extractor section. I 
do not mean to imply by this that an oil 
bath scrubber can be operated effi- 
ciently without any oil. If no oil were 
present, dust would collect at various 
points and then be blown through the 
scrubber. Whatever else the circulating 
oil may do, it does wash the dust down 
so that it collects in the oil reservoir at 
the bottom. 


FIG. 7. Cleaning efficiency of gas cleaners. 


Rotating Member Oil 
Bath Scrubbers 

The second type of oil bath scrub- 
ber is ilfustrated schematically in Fig. 6. 

In this type of cleaner there is a ro- 
tating member that passes through the 
oil reservoir. Various designs have been 
used for rotating members — one man- 
ufacturer employs a group of concen- 
tric corrugated cylinders, while another 
manufacturer uses a wire mesh. This 
rotating member, in passing through the 
oil reservoir, is coated with oil. Clean- 
ing takes place by impaction of the sus- 
pended particles on the oil-wet surfaces 
of the rotating member. Because this 
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FIG. 8. Pressure drop of gas cleaners relative to flow rate. 
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section is continually rotating, fresh and 
relatively clean surfaces of oil are al- 
ways exposed to the gas. Scrubbers of 
this type also contain mist extractors 
for removal of any oil that might have 
been entrained with the gas. 

Oil bath scrubbers are probably the 
most widely used type of gas cleaner 
in the industry. They are easy to op- 
erate, have a minimum of maintenance 
problems, and in general have been 
found to have relatively high effici- 
encies for removing dust. Although 
they are not as efficient as filters for 
removing small particles, they are 
more efficient than the centrifugal type 
cleaners. 

Principal disadvantage of an oil bath 
scrubber is that it invariably loses oil. 
In cases where oil in the gas is objec- 
tionable, it is very often questionable 
whether an oil bath scrubber actually 
dirties the gas more than it cleans it. 
For example, oil losses of a few tenths 
of a gallon per million standard cubic 
feet of gas are quite normal. This cor- 
responds to a few pounds of oil per 
million cubic feet. In general, the gas 
in a transmission or distribution sys- 
tem contains very much less than this 
quantity of suspended dust. When com- 
paring a conventional or vertical oil 
bath scrubber to an oil bath scrubber 
with a rotating member, the principal 
difference in performance that we have 
been able to observe is that the latter 
type operates with a lower pressure 
drop. 


Cleaner Efficiencies 

Of considerable interest are some of 
the experimental results obtained in 
the project test program, with the bulk 
of the work done at the Ellwood City 
Compressor Station of the Manufac- 
turers Light and Heat Company. Six 
different cleaners were tested at this 
site. In addition two cleaners were 
field tested at the Quigley Station of 
the Southern California Gas Company 
and at the Irving Station of the Lone 
Star Gas Company. 

Fig. 7 is a graph indicating the clean- 
ing efficiency of the various cleaner 
types for different size particles. The 
filter tested was effective for the re- 
moval of all particles down to 0.4 
microns. Efficiency for cleaning was 
in excess of 98 percent for all of the 
tests that were made. It should be re- 
called that the efficiency of a filter is 
determined by the filter medium and 
the results are indicative of what can 
be done. This does not mean that all 
filters can be expected to behave in 
this manner. 

Performance of the centrifugal type 
separator tested was quite different 
from that of the filter. As can be seen, 
the efficiency becomes quite good for 
particles larger than approximately 4 
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FIG. 9. Oil loss versus flow for oil bath scrubbers. 
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FIG. 10. Oil loss versus oil level for oil bath scrubbers. 
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to 5 microns. For the smaller particles, 
however, the efficiency decreased ap- 
preciably. This is in accord with theo- 
retical expectations. 

Negative efficiencies reported for the 
small particles were referred to pre- 
viously. We ascribe it to deagglomera- 
tion in the cleaner of small particle 
aggregates. In other words, when ag- 
glomerates entered the cleaner, they 
were broken up into small particles 
that the cleaner could not remove. 
Thus we observed more small particles 
coming out of the cleaner than we ob- 
served entering the cleaner. 

The middle band indicates the range 
of performance for the different oil 
bath scrubbers. These results are for 
conventional scrubbers as well as those 
with rotating members. In general, the 
performance of all the oil bath scrub- 
bers was quite similar. The efficiency 
for particles of approximately 0.4 
microns in diameter ranged from 70 
to 95 percent. For particles larger than 
4 to 6 microns, the efficiencies of al- 
most all the scrubbers are in excess 
of 95 percent. 


Data plotted in Fig. 7 is for the 


manufacturers’ rated capacity for the ~ 


scrubber. In general, the behavior did 
not depend to any significant extent 
upon the flow rate through the scrub- 
ber. Similarly, the cleaning efficiency 
was relatively independent of the oil 
level in the scrubber. 


Pressure Drop Tests 

Fig. 8 gives a summary of the pres- 
sure drop measurements. In this graph, 
the pressure drop is plotted against 
flow through the cleaner. The conven- 
tional oil bath scrubbers operated with 
approximately the same power loss or 
pressure drop. The centrifugal separa- 
tor fell right in with the conventional 
oil bath scrubbers. The pressure drop 
through the filter was less. Data plotted 
here, however, is with a new filter. 
After the filter became loaded with 
approximately one to two pounds of 
dust per square foot of filtering area, 
the pressure drop through the filter 
was significantly greater than through 
the other cleaners. 

Pressure drop through the oil bath 
scrubbers containing rotating members 
was also low compared to the conven- 
tional oil bath scrubbers. This is pre- 
sumably due to the fact that in such 
scrubbers the gas does not have to sup- 
port a column of oil as it does in the 
conventional oil bath scrubber. 


Oil Losses 

Fig. 9 provides a summary of the 
oil loss data. In this graph we have 
plotted oil loss in gallons per million 
standard cubic feet along the vertical 
axis versus flow rate through the cleaner 


as percent of the manufacturers’ rated 
flow for the cleaner. 

This data is for the cleaner operat- 
ing with the manufacturer’s recom- 
mended oil level in the cleaner. Note 
that the oil loss is plotted on a loga- 
rithmic scale. The straight lines are 
for the conventional scrubbers, where- 
as the curved line is for one of the 
scrubbers with a rotating member. The 
other such scrubber is not shown here. 
However, it also gave a straight line 
when plotted in this manner. 

There are a number of points of 
interest with regard to this data. In all 
cases except one, a plot of the loga- 
rithm of the oil loss against the flow 
gives a straight line. There is no theo- 
retical justification for this behavior, 
and we don’t have any explanation for 
it. This is a very convenient method 
for plotting the data and extrapolating 
oil losses, however, for various flow 
conditions through the cleaner. It may 
be noted that there is a considerable 
difference in the behavior of the clean- 
ers that were tested. The actual amount 
of oil that was lost at the manufac- 
turer’s rated capacity for the cleaner 
varied over approximately a 10-fold 
range. 

The slopes of these curves also vary 
considerably. Actually, a flat curve is 
most desirable. Under these conditions, 
the oil loss would not change appre- 
ciably with changing flow through the 
cleaner. 

Data for oil loss versus oil level in 
the cleaner is given in Fig. 10, where 
we have again plotted the oil loss on a 
logarithmic scale. The oil level in the 
cleaner is given as inches of oil above 
or below the manufacturer's recom- 
mended oil level. Once more the 
straight lines are for the conventional 
cleaners and the curved line is for the 
oil bath scrubber with a rotating mem- 
ber. Again we see that, in the case of 
the conventional cleaners, we obtained 
a linear plot of oil loss versus oil level. 
Here it can be seen that the oil loss 
depends very markedly upon the oil 
level. 

It should be recalled that the collec- 
tion efficiency for particles was rela- 
tively insensitive to the oil level within 
the cleaner. On the basis of these re- 
sults, we would suggest that the manu- 
facturer’s rated oil levels are generally 
too high. In other words, oil loss in 
any particular cleaner could be mini- 
mized by decreasing the oil level within 
the cleaner. Furthermore, this should 
not effect the overall efficiency of the 
scrubber for cleaning the gas. 


Negative Oil Loss 
Phenomenon 

Oil loss from an oil bath scrubber 
can be a very subtle phenomenon. For 
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example, in the initial work at Eliwood 
City, we attempted to determine the 
oil loss by observing the quantity of oil 
remaining in the cleaner after a specific 
period of operation. 

In many instances, negative oil losses 
were observed. That is, during the time 
we were making our measurements the 
cleaner actually picked up oil. We have 
heard of other similar experiences. 
This raises a very interesting point: 
If a transmission line contains sus- 
pended oil particles, an oil bath cleaner 
eventually will equilibrate itself so that 
there will be no change in oil level in 
the cleaner. If the rate at which oil 
enters the cleaner from the gas stream 
is greater than the rate at which the 
cleaner would normally lose oil, the 
oil level in the cleaner will rise. As we 
can see from these curves, as the oil 
level rises the rate of oil loss increases. 
Eventually, the rate at which oil is 
lost will be precisely equal to the rate 
at which it is gained from the incoming 
gas. Conversely, if the rate at which oil 
in the gas enters the cleaner is less than 
the rate at which the scrubber loses 
oil, the oil level will fall. This will be 
accompanied by a decrease in the rate 
at which oil is lost from the cleaner. 
Again, the system will equilibrate in 
such a manner that the rate at which 
oil enters the cleaner is the same as 
the rate at which it is lost. 

The significant point to be made 
from this argument is that oil losses 
must not be determined by the amount 
of oil which is added to a cleaner. In 
the long run, oil losses as determined 
by the quantity of oil added will be 
very small. This means, in effect, that 
the cleaner is not removing oil particles 
that are carried to it and that these oil 
particles are transmitted through the 
cleaner as if it were just another sec- 
tion of pipe. 
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Overall view of plant with process building at left, vaporizer in 
center, and LPG storage tanks and unloading station at right. 


Closeup view of vaporizer — a 1,000,000 Btu per hr water bath 
indirected gas fired heater with automatic water temperature control. 


Automatic LPG-Air Peak Shaving Plant 
Features ‘Flame Factor’ Btu Control 


Herbert C. Jones, Gas Engineer 
Gas Division, New England Electric System, 
Malden, Massachusetts 


SOME FORM OF PEAK SHAVING EQUIP- 
MENT, even though it be operated only 
infrequently, is required by most gas 
companies in order to control natural 
gas demands, and thereby secure the 
most economical overall cost of send- 
out gas. 

In designing a plant for the manufac- 
ture of gas it is usually found that, 
where relatively large quantities of gas 
are to be made, the greatest overall 
economies are obtained by keeping the 
operating costs at a minimum even 
though the capital costs are high. Con- 
versely, where relatively small quanti- 
ties of gas are to be made, the greatest 
overall economies are obtained by 
keeping the capital costs low even 
though the operating costs are high. 

About eight years ago natural gas 
was first received by the companies in 
our system. A part of our conversion 
program included the installation of 
peak shaving equipment. In this re- 
spect we followed the principle of keep- 
ing our capital costs low as we con- 
templated that the quantities of peak 
shaving gas to be made would be rela- 
tively small for a number of years. This 
was accomplished by: 

1. Converting the existing water gas 
sets on our three larger and two 
medium-sized plants to twin or single 
generator high Btu oil gas sets. 

2. Converting to the use of light 
oil, rather than heavy oil. With heavy 
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oil, considerably more equipment such 
as scrubbers, heaters, etc., and opera- 
tion of oil heaters during many hours 
of standby, would be required. 

3. Installing LPG-air equipment in 
two of our smaller plants and in two 
new installations. 

To carry this program further, we 
have since installed LPG-air equipment 
to replace the oil gas set in one of our 
medium-sized plants. 

It should be noted that each of our 
three larger plants was previously 
equipped with jet type LPG-air equip- 
ment and that five new LPG-air plants 
on the system are automatic pressure 
type, utilizing air compressors and pro- 
portional air-gas ratio controllers, and 
equipped with necessary automatic 
shutdown safety devices. 


Peak Shaving Need Studied 

Last year it was recognized that the 
sendout gas load factor of our Nor- 
wood (Massachusetts) plant had 
changed sufficiently to warrant instal- 
lation of LPG-air equipment for peak 
shaving. The Norwood plant consisted 
primarily of a city gate take station 
with the usual regulators, meters, odor- 
izing equipment, and gas stabilization 
equipment. There were no holders. 

The maximum day quantity of nat- 
ural gas was 1300 Mcf, while the maxi- 
mum day sendout for the 1958-1959 
winter was estimated at 1893 Mcf. 


Some peaking or winter service natural 
gas might be available but it was very 
probable it would not be available on 
the maximum sendout days. Actually, 
the peak day gas sendout was 1929 
Mcf of 1000 Btu equivalent, and there 
was available only 47 Mcf of winter 
service gas. 

By the end of three years, or the 
winter of 1961-62, it was estimated the 
maximum day sendout would be 2931 
Mcf. To meet this load the economical 
maximum day quantity take was esti- 
mated at 1300 Mcf, assuming 885 
Mcf of winter service gas would be 
available. This would leave 746 Mcf 
to be made. With no winter service 
gas available on peak sendout days, 
the 1300 Mcf take will have to be in- 
creased to 1500 Mcf to avoid having 
more than 50 percent peak shaving gas 
in the sendout. Without winter service 
gas, the economical maximum day 
quantity would be 1903 Mcf leaving 
1028 Mcf to be made. 

The new LPG-air equipment was 
designed for 50 psig discharge pressure 
with a capacity equal to 100 Mcf per 
hr of 1000 Btu gas, on 74.2 Mcf per hr 
of 1350 Btu gas, or 69.2 Mcf per hr 
of 1440 Btu gas. It was estimated that 
this capacity would cover the peak 
shaving requirements for about five 
years. 

Even though this is a relatively small 
plant, the design features considered, 
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Closeup view of process building and air 
receiver. 


or incorporated, are of sufficient inter- 
est to other engineers and operators to 
warrant this article. Actually many of 
the features are equally adaptable to 
larger plants. 


Design Objectives 

Our prime objectives in the plant 
design were: 

1. Safety. 

2. Minimum investment cost (con- 

sistent with safe practices). 

3. Simplicity and accurate control 
of operation. 

4. Minimum number of automatic 
shutdown devices (consistent 
with safe practices). 

5. Economical operation. 

About the best way to explain how 
we obtained, or attempted to obtain, 
these objectives is to compare the Nor- 
wood plant design with our five other 
LPG-air pressure type plants and give 
our reasons for each change in design. 
As we use propane in our plants, the 
term propane is used in place of LPG 
in the following text. 


Norwood Propane-Air Gas 
Plant 

Storage tanks. Two 250 psig W. P. 
tanks approximately 10 ft, 6-in. diam- 
eter by 50-ft long of 30,000 gal water 
capacity each were installed. Our pre- 
viously installed tanks had the same 
capacity but are 9-ft diameter by 6-ft 
long. The change resulted in a saving 
in installed cost of possibly $1500 
each, due in part to shipping and han- 
dling costs. 

Propane pumping equipment. A 
close-coupled turbine type pump was 
installed to transfer liquid propane 
from storage to the vaporizer. We pre- 
viously used vapor pumps to pressurize 
the active propane storage tank, by 
transferring propane vapor from inac- 
tive tanks, to force propane liquid to 
the vaporizer. With our New England 
weather this was not a satisfactory 
system as adequate pressures could not 
be maintained. Later, a supply of nat- 
ural gas was provided to pressurize the 





Closeup view of motor-driven air com- 
pressors. 


tanks. With the liquid pump, operations 
are simplified and adequate pressures 
are assured. 


Vaporizer. The propane liquid is va- 
porized in a 1,000,000 Btu per hr water 
bath indirect gas fired heater, or vapor- 
izer, in which the water temperature 
is automatically controlled. A flash 
drum is installed directly downstream 
of the vaporizer to trap any flow of 
liquid propane. 

In our previous plants we used steam- 
heated vaporizers, the steam being sup- 
plied by gas and/or oil fired package- 
type boilers. With the indirect fired 
vaporizer, which is located outdoors, 
we saved the investment in a steam- 
heated vaporizer, boiler and accessory 
equipment, piping and necessary build- 
ings; an estimated net saving of $4500 
or 55 percent, using a cast iron gas 
fired boiler for comparison. A greater 
saving would be shown if comparison 
was made with a package-type boiler. 
Also, we eliminated operating prob- 
lems resulting from condensate and 
trap troubles, surging, etc. 


Air compressors. Air is supplied by 
two reciprocating two-stage, air cooled, 
80 psig outlet pressure, constant speed 
(built-in) motor driven compressors 
of 50 and 75-hp, 234 and 364 cu ft per 
min of free air respectively, or a total 
of 35,880 cu ft per hr of free air. 

We previously used positive displace- 
ment, gasoline engine driven, water 
cooled, rotary compressors which op- 
erate at full capacity with the excess 
air flow discharging to atmosphere. 
Gasoline engines were used in order 
to avoid monthly electric demand 
charges. 

At Norwood, the prime electric de- 
mand charge for any month is based 
on the demand established that month, 
and, therefore, it was economical to use 
motor driven equipment. Also electric 
drive provides simpler, quieter and 
more reliable operation. 

By using air cooled compressors, we 
avoided the expense of water consump- 
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Closeup view of liquid pump and unload- 
ing station. 


tion and demand costs, as well as in- 
stallation costs of a water service and 
piping. A new water hydrant was in- 
stalled at the property line for fire 
protection. Consideration was given to 
locating the compressors outdoors but 
due to the severity of our New England 
winters and possible control difficul- 
ties due to freezing of condensate in 
air control lines, they were housed in 
a building. 

Propane vapor and air proportion- 
ing. Control of the ratio of propane 
vapor and air is obtained by a pneu- 
matically operated ratio control system 
which operates the air control valve. 
However, this ratio is modified by a 
flame factor controller that will be de- 
scribed later. In our previous plants 
we used similar pneumatically operated 
ratio control systems, modified by 
Thermeter controls. We believed that 
the flame factor controller would have 
advantages over the Thermeter con- 
trols. 


Propane-air gas and natural gas pro- 
portioning. Control of the ratio of pro- 
pane-air gas and natural gas also is 
obtained by a pneumatically operated 
ratio control system which operates 
the propane-air gas control valve. This 
is similar to our previous systems. 


Quality Control 

In our previously constructed plants 
the heating quality, or Btu, of the pro- 
pane-air gas is controlled by use of 
Cutler-Hammer Thermeters and hy- 
draulically operated ratio controls. A 
disadvantage with this type of control 
is the time required before changes in 
quality of the gases are recorded and 
control adjustments made. The Ther- 
meter control is manually set for the 
Btu value of the propane-air gas that 
is to be maintained. 

As these plants are operated only 
infrequently, the operators get only 
limited experience in plant operation. 
As a result the Btu value is usually set 
sufficiently high to cover the require- 
ments for the highest ratio of propane- 
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Simplified flow diagram of Norwood LPG-Air peak shaving plant. 


air gas and natural gas that may be 
required. 

The Btu setting on the Thermeter 
can be manually reset for other values 
but with our operating conditions it is 
not practical to make the changes each 
time the ratio is changed. This results 
in uneconomical operation and poor 
flame characteristics because the send- 
out gas will be of a higher Btu value 
than actually required. 

We felt that the Connelly Caloroptic 
could be used with satisfactory results 
to control the quality, or flame factor, 
of the sendout gas (natural and pro- 
pane-air gas) by controlling the air 
flow in the proportioning of the pro- 
pane vapor and air. With this equip- 
ment we hoped, also, that by setting 
the Caloroptic control point on natural 
gas, the ratio of propane-air gas to nat- 





Control panel in process building is shown in photo at left. 
Through use of Caloroptic unit combined with photo-cell (right), 
flame is watched and output device is monitored by a micro-relay to 
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ural gas could be varied in any ratio 
desired, and the flame factor of the 
sendout gas would be held constant. 
Such equipment would have the advan- 
tage of rapid response to changes in 
flame factor, thereby making rapid con- 
trol adjustments possible, and provide 
more economical operation and good 
flame characteristics by keeping the 
Btu values down in proportion to the 
ratio of propane-air gas and natural 
gas. 

With each type of control, Ther- 
meter or Caloroptic, a relatively con- 
stant Btu, or flame factor, can be main- 
tained for the city gas with any fixed 
ratio of propane-air gas and natural 
gas. 

With our Thermeter control, how- 
ever, should the ratio of the propane-air 
gas and natural gas be increased or 


decreased, the Btu control must be 
manually reset, if efficient and satisfac- 
tory operation and control of the flame 
characteristic of the sendout gas be 
obtained. As previously stated, we 
hoped that with the Caloroptic con- 
trol, the ratio of propane-air gas and 
natural gas could be varied but the 
flame factor of the sendout gas would 
automatically be kept constant. If so, 
this would result in more economical 
and satisfactory operation. 

After giving serious thought to all 
phases of control, and recognizing the 
fact that the flame characteristic of the 
sendout gas, considering interchange- 
ability of gases, is more important than 
the actual Btu which with either con- 
trol would be higher than the minimum 
state requirement, and that rapid re- 
sponse to changes and required adjust- 





give high and low alarms; output is also measured by a controller that 
automatically blends two gases to a given "flame factor" to main- 
tain desired Btu values. 
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ments is most essential in any control- 
ling equipment, it was decided that the 
quality of the propane-air gas be con- 
trolled by the flame factor of the send- 
out gas. 

In other words, the Connelly Calo- 
roptic with the flame adjusted on nat- 
ural gas, and taking its sample from the 
sendout gas, would control the air flow 
for the propane-air gas mixture and 
maintain a constant flame factor for 
the sendout gas irrespective of the ratio 
of propane-air gas and natural gas. We 
believed that the Caloroptic would re- 
spond to changes in flame factor suffi- 
ciently fast so that there would be no 
surging resulting from possible delay 
in action of the air valve. 


It should be noted that a specific | 


gravity recorder and Thermeter are 
available for checking the quality of 
the gases. Flame characteristics are 
judged by observing the burners on a 
three-burner hot plate which are ad- 
justed to straight natural gas. 


Safety 

As previously stated, safety and a 
minimum number of automatic shut- 
down devices were two of our prime 
design objectives. To obtain these ob- 
jectives two separate safety systems 
were installed; one for vaporizer opera- 
tion and one for the process operation. 

With the Vaporizer Safety System 
the flow of liquid to the vaporizer will 
be shut off and the individual visual 
signals shown in case of: 


1. Liquid accumulation in the flash 
drum. 

2. Low vaporizer water bath tem- 
perature. 

With the Process Safety System the 
flow of propane vapor and of process 
air will be shut off and an alarm will 
be sounded in case of: 

1. Failure of propane vapor supply 
pressure, or flow, 

2. Failure of process air supply 
pressure, or flow, 

3. Failure of instrument air supply 
pressure, 

4. Failure of electric supply, 

5. Excessively high or low Btu value 
of propane-air gas (by use of an auxil- 
iary Caloroptic). 

An alarm also will be sounded on: 

1. High sendout gas flame factor, 

2. Low sendout gas flame factor, 

3. Low vaporizer water bath tem- 
perature, 

4. High liquid level in flash drum. 

Indicator lights will operate to show 
what sort of failure has taken place. 

This means that the plant will be 
shut down as a result of any one of 


seven causes and we believe this to be | 


adequate and justified for safe opera- 


tion. This is an improvement over our | 


previous design where a plant could 


shut down due to any one of several | 











causes, but, due to no identifying lights 
it is most difficult to locate the cause 
especially if the shutdowns result from 
surges or temporary conditions. 


Piant Operation 

Operation of the plant is quite simi- 
lar to most high pressure propane-air 
gas plants. As a safety feature, due to 
having no holders, a flare is used dur- 
ing starting up procedures. 

In general, starting up consists of 
bringing the vaporizer water bath up 
to operating temperature, starting the 
liquid pump if required, and starting 
the air compressor. 

The propane vapor and air ratio con- 


NEW IN PRINCIPLE! 


trol is set to a pre-chosen position. 
Valves are opened on the liquid and 
vapor propane lines, the air line and 
the propane-air gas line to the flare. 
The automatic start-stop button is held 
in until air and propane vapor flows 
are established. 

When the quality of the propane-air 
gas is satisfactory, the propane-air gas 
and natural gas ratio control is manu- 
ally set at a pre-chosen position, and 
following the necessary valve opera- 
tions, the propane-air gas flow is uti- 
lized for sendout gas and the flare shut 
off. 

As soon as the ratio controllers are 
manually adjusted so that the flame 


~ NEWIIN DESIGN!, 
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Write for Bulletin 57-$ 
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VALVE CLOSED 


CHAPLIN-FULTON 


Model 57-S 


GAS REGULATOR 
with “ROLL-OUT” Diaphragm 
for constant pressure control 


Chaplin-Fulton Model 57-S is a simple spring 
loaded regulator which performs like a pilot 
loaded regulator, without the added compli- 
cations. For pounds-to-pounds service— inlet 
pressures to 400 psi—controlled pressures to 
75 psi, with deviation through full valve 
travel less than 1 psi. 


NO ''FALL-OFF’’ AS FLOW INCREASES 
The drooping characteristics or outlet pres- 
sure “‘fall-off,” typical of conventional spring 
regulators, is eliminated—not by using an 
uncontrollable velocity effect—but by a new 
diaphragm design which actually reverses the 
action of a conventional diaphragm. It 
changes its area as the valve opens to com- 
pensate for the loss in spring loading force. 


“ROLL-OUT”’ DIAPHRAGM PRINCIPLE 











Note how, with the valve upwards in 
the closed position, the diaphragm 
achieves its maximum effective area— 
and decreases as the valve opens. The 
area changes at the same rate as the 


spring loses compression, to give a con- 


stant controlled pressure—determined 


entirely by valve movement. 


Cheyolin- Wollon | 


MANUFACTURING COMPANY 
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for distribution digging 


...the new Cleveland J-20 trencher 


@ less than 5’ wide over its crawlers 
@ digs 13’ to 24” wide, down to 5’ 6” deep 


@ puts 24” trench within 20 inches of a parallel wall Ry 
@ maneuverable full crawler mounting... perfect balance i L 
and stability, easy on lawns and sidewalks Fr E 


© fast, accurate, clean, dependable... 


like a Cleveland 


nothing digs trench 





Cleveland’s unique new V conveyor 
.. hydraulically shifted...independently driven 






































world’s finest 
trencher crawlers 


... double flanged sprockets, 
rollers, wheels... drives on 
each end of 112” diameter 
hardened pins...sealed ball 


and roller bearings...1,000 hour lubrica- 
tion...a tremendously long-lived, easy- 


rolling track. 


engine « crawlers « hoist « wheel 
crumbing shoe » conveyor speed-direction- shift 






@ digs past poles, trees, shrubs... places spoil where 
needed — without interrupting other operations 

@ lever at operator’s seat controls hydraulic shifting and 
positioning of conveyor 

@ dual independent hydraulic drive gives operator finger- 
tip control of conveyor belt direction and speed — 
independent of all other operations 

@ self-contained hydraulic motor and planetary gear 
drives in each head pulley eliminate all conveyor chains 
and sprockets 

®@ provides constant elevating angle for faster, higher 
spoil discharge 

@ Maximum clearance under digging wheel rims permits 
higher heaped loads without clogging 

® conveyor design reduces rolling and tumbling 


hydraulic of 
crumbing shoe i > 
..- optional, extra... pivots \S 


upward ... fingertip control aa 
makes crumbing shoe advan- 
tages practical in crowded 
digging conditions. 


controlled at operator's seat 


/ Every operation 


The CLEVELAND TRENCHER Co. 
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characteristic of the sendout gas (pro- 
pane-air gas and natural gas) is approx- 
imately the same as that of straight 
natural gas, as determined by the ap- 
pearance of the flames on the hot plate 
burners, the Caloroptic is adjusted to 
a neutral setting and the plant set on 
automatic. With this setting the plant 
will operate automatically, maintain- 
ing a constant flame factor on the 
sendout gas. 

Should the ratio of propane-air gas 
and natural gas be changed, then the 
Caloroptic is readjusted as required to 
obtain the proper flame characteristic. 

These adjustments are very easily 
made, due to quick response to the 
Caloroptic control. At no time has the 
plant shut down due to surges or as a 
result of making quick or radical 
changes in control settings. 

It will be noted, however, that we are 
not controlling in the manner that we 
had hoped for. In other words, we have 
not been able to set the Caloroptic 
flame factor on natural gas and then 
control the flame factor of sendout 
gases by that setting, while varying the 
ratio of propane-air gas and natural gas. 

Exhaustive tests were made at Nor- 
wood in an effort to determine why the 
Caloroptic would not properly control 
without resetting, when the ratio of 
propane-air gas and natural gas was 
varied, but a solution has not been 
found. Needless to say, an effort is be- 
ing made to find a solution to the 
problem. 

Based on experience gained with the 
Caloroptic control, we believe that by 
making minor changes in the design 
and operation of our other plants, the 
Thermeter controls can be operated so 
as to result in a speed up in plant start- 
ing time and ease of control. 


Summary 
We believe that use of the Caloroptic 
for peak shaving plant control, even 
without the one control feature which 
we hoped for, is more than justified 
because of its quick response to 
changes, ease of operation, and sim- 
plicity of adjustments. Likewise, use of 
the water bath indirect fired heater for 
vaporization is a definite improvement 
over the steam heated vaporizer due to 
considerably less overall cost and elim- 
ination of certain operating problems. 
We further believe that the plant 
with the controls and safety features 
as outlined is adequately protected and 
can be operated about as easily, re- 
liably, and economically as can be 
expected of any propane-air gas plant 
under our conditions. 
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trolled production, using methods and 
machines which have been specially de- 
veloped for this purpose over a long 
period of time. 

Why not make sure of maximum 
service life for your pipe investment... 
with uniform Pipe Line Service protec- 
tion? Like the chain with a weak link, 


Dramatic proof of the absolute 
uniformity of PLS quality- 
controlled pipeline protection 


No matter which Pipe Line Service 
Plant is applying protection, you can count 
on the identical high quality standards of 
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AUBURN’S NEW GEAR-DRAULIC 
TRENCHER for International Harvester 
340 and 460 utility tractors digs at widths 
from 6 to 14-in. and depths to 6 ft, at 
speeds up to 800 ft of trench per hour. 
Unique forward propulsion drive utilizes 


specially installed power-take-off that 
transfers power from tractor through a 
combination variable hydraulic drive and 
speed reducer, to a geared spacer that, 
in turn, returns the power back into the 
tractor’s power train at “creep” speed. 
This actually converts tractor’s speeds 
from miles per hour to feet per hour for 
more efficient digging. Can be engaged or 
disengaged to permit conventional tractor 
drive to operate at regular speeds. 
CIRCLE (1) ON THE REPLY CARD 


TEST KIT FOR THERMOELECTRIC 
HEAT PUMPING designed to introduce 
fundamentals of thermoelectric heat pump 
operation and to further experimentation 
on possible heat pump applications is now 
available from Minnesota Mining and 
ist cundeetain tetanic Kit contains an 
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66,99 


assembled heat pump, 4 extra “p” type 
elements and 4 extra “n” type elements. 
Accompanying data annual contains in- 
structions for use and suggested experi- 
ments, as well as explanation of thermo- 
electric heat pumping, and construction 
suggestions for heat pumps of the opera- 
tor’s own design. 
CIRCLE (2) ON THE REPLY CARD 





LIGHTWEIGHT CRANE FOR TRUCK 
MOUNTING elevates, turns, and ex- 
tends hydraulically. Sold in U. S. by Foco- 
wil Corporation, crane doubles use of a 
flatbed or dump truck. Mounts in a 13- 
in. space between cab and truck bed; 
telescopes and folds out of way when not 
in use. Two safety valves prevent over- 
loading; 2 hydraulic legs prevent tripping 
and stress on truck frame and springs. 
Lifts up to 2.2 tons to a height of 21 ft 
with boom extended 15 ft. 
CIRCLE (3) ON THE REPLY CARD 


NEW LINE OF PURGE ROTA- 
METERS, manufactured by Schutte and 
Koerting, are spe- 
cially designed to 
measure and control 
fluids flowing at 
small rates such as 
gas flows of only a 
few cu ft per hour. 
Nine capacity ranges 
are obtained in a 
single basic body 
through use of inter- 
changeable metering 
tubes and floats. 
Smallest-range tube and float combina- 
tion measures over a 10 to 1 range to 
maximum of only 0.50 std cu ft per hour 
of gas. Capacity of largest-range tube is 
70 std cu ft per hour of gas (metered at 
10 psig). Units are small enough to be 
held in palm of hand, but measuring ac- 
curacy is excellent. 
CIRCLE (4) ON THE REPLY CARD 





SOUTHERN PIPE DIVISION OF U. S. 
INDUSTRIES, INC. has announced a 
new concept in line pipe buying designed 
to cut red tape and lower costs. Labeled 
“Packaged Pipelines,’ program features 
Southern Pipe’s new light wall, electric 
resistance welded steel pipe especially 
designed to meet gas distribution system 
requirements. “Packaged” concept saves 
time for engineers and purchasing agents 
by bringing together under one purchase 
order every step in specification, produc- 
tion, processing, and delivery of pipe. 
Problem of random-length pipe has been 
eliminated by cutting each unit to exact 
length specified by customer engineers. 
CIRCLE (4) ON THE REPLY CARD 


COMPLETE LINE OF MAGNETIC 
TAPE for either analog or digital data 
recording is now available from Data- 
Tape Division of Consolidated Electro- 
dynamics Corporation. Called ‘“Data- 
Tape,” the newly developed Mylar-based 
tapes are manufactured, tested, and 
spooled to CEC specifications by Reeves 
Soundcraft Corporation. Available in 4, 
1, and 1'4-in. widths, and lengths from 
2000 to 7200 ft. Magnetic coating is 
newly developed form of ferric oxide con- 
taining anti-static agents and high tem- 
perature binders; is free from unstable, 
short-life additives. 
CIRCLE (6) ON THE REPLY CARD 


TELE-VENT, a new development in 
Safti-Vent gas heaters manufactured by 
H. C. Little Burner 
Company, saves in- 
stallation time as the 
pre-assembled thru- 
the-wall vent is now 
adjustable to any ex- 
terior wall thickness. 
No cutting is needed. 
Installation requires 
only one measure- 
ment—from cabinet 
base to center of 
vent—at which point 
a 744-in. hole is cut 
through the wall. Vent is simply inserted 
through the wall, and quickly telescopes 
to exact wall thickness. 
CIRCLE (7) ON THE REPLY CARD 
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NEW SYSTEM FOR MASS STORAGE 
and indexing of drawings—specially de- 
veloped to provide engineers with practi- 
cal, quick-reference system for handling 
large numbers of blue-prints, plans, mas- 
ter drawings, etc.—is now available in 
this country and Canada through Con- 
sumers Engineering Company of New 
York. As many as 3100 indexed drawings 
can be stored in single 44 by 22 by 30-in. 
cabinet unit. Available in different sizes 
and capacities to meet standard blueprint 
requirements. 
CIRCLE (8) ON THE REPLY CARD 


NEW REZNOR DOWNFLOW HEATER 
overcomes problems of heating in build- 
ings with high ceilings or obstructions. 
Units are available in 4 basic sizes from 
300,000 to 600,000 Btu per hr. Units can 
be installed in multiples to provide even 
greater capacities. Heater consists of duct 
furnaces with automatic controls, a large 
propeller-type fan assembly, and screened, 
bell-mouthed intake boots. Standard speci- 
fications include aluminized steel heat ex- 
changers and on-off gas valves with 115 
or 230 v controls. 
CIRCLE (9) ON THE REPLY CARD 
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THREE-WHEELED CRANE with four 
optional hydraulic booms, recently intro- 
duced by Austin-Western, can do all types 
of materials handling work in the 3 to 5- 
ton range. Tricycle chassis provides high 
maneuverability in close quarters, yet 
unit is extremely stable as demonstrated 
in its lifting ability over the side. Self- 
propelled, crane can travel 2 to 15 miles 
per hour, depending on road surface and 
whether load is suspended from the hook. 
CIRCLE (10) ON THE REPLY CARD 





SLIDE GAGE-BALL POINT PEN 
COMBINATION is now available from 
Fend-Truxa through Designs Modern of 
Pebble Beach, California. Chromium 
plated, pen is ideal writing and measuring 
instrument for draftsmen, and engineers. 
Has scale for inches and centimeters; 
push-button for pen. Available with firm 
name or slogan imprinted for gift or pre- 
mium. 
CIRCLE (11) ON THE REPLY CARD 


NEW COMBUSTION SAFEGUARD 
CONTROL, called the Protectofier, has 
been developed by Protection Controls, 
Inc. of Chicago for continuous supervi- 
sion of gas-operated burners in ovens, 
furnaces, boilers, and other heating equip- 
ment. Control prevents fires or explosions 
from build-up of combustible fuel mix- 
tures in either single or multi-burner in- 
stallations. 
CIRCLE (12) ON THE REPLY CARD 





ELECTRIC DOOR-OPENER and closer 
is now available for use on guillotine type 
doors of Winnen Incinerator Company’s 
line of industrial and commercial incin- 
erators. 

CIRCLE (13) ON THE REPLY CARD 


FLEXIBLE ENGINEERING DESK that 
can be assembled or disassembled in a 
few minutes without tools has been intro- 
duced by Hamilton Manufacturing Com- 
pany. The 3l-in. high all-steel unit is 
designed for maximum convertibility and 
ease of installation and can be quickly 
changed from drafting table to engineer- 
ing or general office desk. Table top fea- 

















S-7-L Diaphragm only, 
without carrier wire and gaskets 


tures adjustment tilt bar which, when 
raised, gives a 6 deg inclination. Pedestals 
have two utility drawers each; standard 
letter-size catalog drawer and a catalog 
and book compartment located at rear of 
unit is included. Drawers can be fastened 
by security bar lock for storing classified 
or restricted material. 
C'!RCLE (14) ON THE REPLY CARD 


HIGH-SPEED RECORDER/REPRO- 
DUCER has been added to Consolidated 
Electrodynamics Corporation’s line of 
digital magnetic tape equipment. Unit op- 
erates at speeds up to 150 in. per second. 
Can record and reproduce up to 16 tracks 
in line. Tape widths are 4%, %, %4, and 


1 in. Flutter is less than 2 percent peak- 
to-peak at 10 in. per second. 
CIRCLE (15) ON THE REPLY CARD 


SYNTHETIC DIAPHRAGM 


@ no need to change standard 
parts or gear ratios 


e no cloth lining, no fabric failure 


No other synthetic material can match the 
flexibility or even approach the service- 
proved performance of the Lancaster S-7-L 
and S-700-L diaphragms for Sprague 1-A 
Gas Meters. 


Developed and improved over 7 years, Lan- 
caster Synthetic Diaphragms have also been 
laboratory-proved — recording without fail- 


ure the equivalent of 50 years of average 
domestic consumption per meter. 


And the superior performance is built into 
the diaphragm itself . . . no need to change 
standard parts! 


Other Lancaster non-crack synthetic dia- 
phragms available are: S-700-L for 1-A 
Sprague (carrier wire and gaskets attached); 
C-1-L for #1 Ironclad and No’s. O-L and 1-L 
for #0 and #1 Emco meters. 


Every Lancaster Meter Part Deserves Your 
Confidence . . . They're made to last the life 
of the meter! 


ancadier METER PARTS CO. 


Manufacturers of Quality Parts for Gas Meters 


POST OFFICE BOX 378 


LANCASTER, OHIO 


Canadian Representative: Ontor Limited, Toronto 2, Canada 


AMERICAN GAS JOURNAL, August, 1959 


45 





Lumblette cask 


37 x 30 GAS HEATED DRYER 


4 GET THE FACTS — Campane! / 


RE features MORE dependability 


» NEW LOWER Meter Location 
LOWER Cabinet Height 






Rimini be B Bion & Sect | 
=. ae: ee 


i e NEW! Coinette slug-rejector coin- 








i —— a <amceee drop meter... NO knobs to 
hee : turn, NO slides to push! Avail- 
. able with 60-Minute timer. 

- * Stainless steel fronts and/or 
a sides available, or Baked-on 
3 enamel; undercoated inside and 
= out. 

Be e Permanent type perforated steel 





lint cylinder—no costly replace- 
ments. 





e Gear driven transmission, 2-year 


te warranty, NO daily maintenance. 
e Electronically balanced aluminum 
fan, rugged heavy-duty motor. 
= e Plus many more outstanding fea- 
bs 





tures—write for FREE literature. 


TC-2 ult ip oa Stndad- Nat Down toa Price 
Co. Lee 


4301 S. Fitzhugh Ave. Dallas 10, Texas 
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Brass Fittings 


Normac insula- 
ting Brass com- 
Pression end 
Tees, Ells and 
all compression 
end fittings are 
available with 
polye thylene 
inserts and semi- insulating or 
full insulating rubber gaskets 
in 4%”, 1” and 114” iron pipe 











PROFESSIONAL DIRECTORY 





LP-gas 
peak shaving 
and stand-by 

plants for: 
+ municipalities 

+ industry 

+ design 
* construction 


EMPIRE GAS 
ENGINEERING CO. 
P.O. Box 1738. 

Atlanta 1, Georgia 








- Design 
- Engineering 
- Construction 


PROPANE |!00% TOWN or PLANT SUPPLY 


PLANTS 


DRAKE & TOWNSEND Incorporated 
11 WEST 42ND STREET, NEW YORK 36, N. Y 











Engineers, Designers and Manufacturers of 


LP-GAS STAND-BY PLANTS 


and special equipment for every requirement | 






Bens” TELEPHONE 


: TRINiv.2084 5 ; 
AMERICAN LIQUID GAS CORPORATION 


1109 Santa Fe Avenue « Los Angeles 21, California 















BLACK & VEATCH 
CONSULTING ENGINEERS 


Natural Gas, Electricity, and Water Utilities 
Production, Transmission, Distribution 
Reports, Design, Supervision of Construction 
Investigations, Valuation, and Rates 
1500 Meadow Lake Parkway, Kansas City 14, Missouri (Since 1915) 















COMMONWEALTH 
SERVICES INC. ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 
300 Park Ave. 209 E. Washington 
New York 22, N. Y. Jackson, Michigan 
OTHER OFFICES: 
1 Main Street 1612 K Street N.W. 
Houston 2, Texas Washington 6, D.C. 














WHITMAN, REQUARDT AND ASSOCIATES 


Engineers 








Design—Supervision—Reports—Valuations 
Publishers of the 
HANDY-WHITMAN INDEX OF PUBLIC UTILITY CONSTRUCTION COSTS 
now in its 35th year 


1304 St. Paul Street Baltimore 2, Maryland 














APCO PROPANE-AIR MIXING SYSTEMS 
Full Standby or Peak Shaving 
Simple — Accurate — Rugged — Reliable 
Package Units... Starting Service Included 
Applied Engineering Company 


P.O. Box 506 Orangeburg, South Carolina 











sizes. 








Newearmioc 


Write for your 
copy... it 
gives complete 
details and 
specifications of 
NORMAC 
equipment, 


NORTON-McMURRAY 


Manufacturing Co. 
919 North Michigan Avenue 


Couplings ¢ Meter Bars * Sleeves * Cocks 
Bell Joint Clamps © Service Tees and Ells 




















URVEYS 


Audit 
e Provide SAFETY & 4 ye = 
Reduce unaccounted Procol 

: Assist in economical, © 

, es 
maintenant rotect Watural Resource 
© 


LEAKA 
S 


378 Washington St.. Wellesley Hills 81, Mass. 
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NEW HIGH-SPEED TAPE PERFORA- 
TOR designed for punching speed of 40 
columns per second is now available 
from Data Instruments Division of Tele- 
computing Corporation. Compact unit has 
a simplified drive mechanism that re- 
quires only one eccentric and one cam- 
generated motion. This reduction in mov- 
ing parts produces high punching speed 
and long life. Perforator is sturdy and 
features easy access for maintenance. 
Unit will accept any standard tape size 
up to l-in. in width, and any code column 
to 8 channels. Special models capable 
of punching up to 30 channels are avail- 
able on request. Units come with desk 
top or panel (relay rack) mountings. 
CIRCLE (16) ON THE REPLY CARD 


“SILENT KNIGHT” gas valve introduced 
by White-Rodgers Company is a new, abso- 
lutely quiet model 
designed to be used 
with all types of 
domestic heating 
equipment, and 
combines the best 
features of both 
solenoid and dia- 
phragm valves. Sil- 
ence is insured by 
placing the entire 
operating mechanism inside a sealed com- 
partment filled with heavy-duty silicone 
oil, which maintains a constant viscosity 
regardless of usage of surrounding tem- 
perature and suppresses all internal noise. 
New valve is “dressed up” with a silver- 
gray, die-cast aluminum body and black 
cap for pleasing, modern design. It is 
available with a variety of valve types, 
has plug-in pilot feature, and can be ob- 
tained with or without non-recycling or 
automatic recycling manual operator. 
CIRCLE (17) ON THE REPLY CARD 





THEW SHOVEL COMPANY’S new 80- 
ton model rubber tire crane features shear 
ball turntable mountings, 2-lever Joy 
Stick air controls, square-tubular-chord 
boom, and one piece cast steel carrier 
frame. Machine handles up to 200 ft of 
boom plus 40 ft tip extension. Ten travel 
speeds up to 20 miles per hour give ex- 
ceptional mobility for this size crane. 
CIRCLE (18) ON THE REPLY CARD 


ADJUSTABLE STEEL STAIRS for use 
in shops and locations where stairs are 
needed, either temporarily or as perma- 
nent installations, are now available from 
New Jersey Steel Joist Corporation. Stairs 
adjust to whatever height is required 
within the limits of a specific number of 
treads. One piece, non-slip, diamond step 
treads are made of 11 gage steel. Stairway 
comes completely assembled from factory 
with one coat of rust-resistant primer. 
Steel handrails with supports are available 
for all sizes. 
CIRCLE (19) ON THE REPLY CARD 
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GAS LEAK PROBE 
| The ONLY IMPACTION 


| Guaranteed to make prospecting 


| ing with a heavy sledge. No 


| feature does the work. Penetrates 


| Safety Tool To: 





SAFETY 


is important to the 
efficiency of a job, 
and an important part 
of every 
SOMERVILLE 


operation. 


SOMERVILLE 
CONSTRUCTION CO. 


Ada, /\ Michigan 
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TOOL OF ITS KIND! 


for gas leaks twice as easy... 
twice as fast. No more hammer- 


more busted fingers. No more 
broken hands. One man opera- 
tion. Patented Safety impaction 





to depth of 40”.* Easily probes 
through 6” of asphalt. Every 
service truck needs this tool. 
Hundreds in use by some of the 
biggest companies in the gas 
industry. 


MAKE GAS LEAK PROBING 
SAFER for YOUR CREWS — 
Order One or a Dozen — 


F.O.B. 
ony $12.95 tae city 
15 DAY FREE TRIAL OFFER 
ON REQUEST! 

*If deeper penetration than 40” 
is required, send specifications for 
prices. Spark-resistant probe also 
available on request. Write for 
full information about this amazing 





ENGINEERS TOOL COMPANY 


116-11 Vv N TREE 


LAKE CITY IOWA, US.A 
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1959 EDITION OF “WORLD WIDE 
GUIDE to Dresser Equipment and Tech- 
nical Services” has just been published. 
Colorful 68-page book is profusely illus- 
trated and provides reference to the many 
products and services supplied by the 
Dresser group of companies throughout 
the world. Convenient lists of representa- 
tives and their addresses in various coun- 
tries are included. Hundreds of products 
and services in 77 categories ranging from 
amplifiers to well completions are detailed 
for the 13 operating companies in the 
Dresser group. Pictorial section at back of 
guide gives display of equipment on-the- 
job throughout the world. 
CIRCLE (61) ON THE REPLY CARD 


A NEW HEAVY PROTECTIVE COAT- 
ING for metal structures called Arco 
Dum Dum for metal is described in a new 
booklet from The Arco Company. Not a 
paint, Dum Dum for metal is a thick, 
pliable protective coating for all types of 
metal structures that has very good resist- 
ance to rust, creep corrosion, moisture, 
and fumes; has normal resistance to heat 
(up to 150 F). Case histories of actual 
applications are listed in booklet. 
CIRCLE (62) ON THE REPLY CARD 


ROCKWELL-NORDSTROM SPECIAL 
COATED lubricated plug valves are de- 
scribed in new 8-page, photo-illustrated 
bulletin now available from Rockwell’s 
meter and valve division. The coated 
valves—Penton, Kanigen, and Teflon — 
are in addition to Rockwell’s line of cor- 
rosion-resistant alloy valves. Descrip- 
tions of coating properties, valves avail- 
able, tables of recommended applications, 
and illustrations showing typical installa- 
tions are included in the bulletin. 
CIRCLE (63) ON THE REPLY CARD 


VARIETY OF ATTACHMENTS for 
Case 34 and 42-hp utility wheel tractors 
are described in new 4-page, 2-color cata- 
log now available from J. I. Case Com- 
pany. Sickle mowers, (side and rear), 
rotary mowers, rear hitches, remote hy- 
draulics, and Case-Danuser equipment 
for landscaping and erading are illustrated 
with pertinent specifications. 
CIRCLE (64) ON THE REPLY CARD 


CHECK VALVES. New 2-color 2-page 
circular illustrates and lists, with speci- 
fications, some of the many types of 
check valves in the Lunkenheimer Com- 
pany’s line of bronze, iron, and steel 
valves used for boiler feed lines for air, 
water, and steam lines, and for control- 
ling chemical and gaseous fluids. 
CIRCLE (65) ON THE REPLY CARD 
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REVOLUTIONARY NEW PRINCIPLE 
of rapid heat transfer to produce water 
heating is described in new 4-page bulle- 
tin from Turb-O-Heat, Inc. Utilizing 
centrifugal action and high-velocity trans- 
fer, units can produce 125 psig steam in 
20 seconds. Unit is self-powered after 
initial starting. Steam cycle takes place in 
one integral housing without external 
piping, valving, or governing devices. 
Compact — unit produces equivalent of 
300,000 Btu per hour in 24 by 20 by 26- 
in. space. Available in single, duplex, or 
multiple arrangements in series or parallel 
for higher capacities. 
CIRCLE (66) ON THE REPLY CARD 


1959 PRICE LIST AND INDEX OF 
AMERICAN STANDARDS, just pub- 
lished, lists more than 1800 American 
Standards approved to date by the Ameri- 
can Standards Association. Fields covered 
include: Automotive, civil engineering and 
construction, drawings—symbols and 
abbreviations, electrical engineering, 
materials handling, mechanical engineer- 
ing, office equipment and supplies, pho- 
tography and motion pictures, industrial 
safety, and consumer goods. International 
standards recommendations published by 
the International Organization for Stand- 
ardization and the International Electro- 
technical Commission are also included in 
the publication. 
CIRCLE (67) ON THE REPLY CARD 


\| BOOKSHELF 


EO co. 
Combustion and Deposits in Boilers and 
Gas Turbines, prepared by the Battelle 
Memorial Institute for American Society 
of Mechanical Engineers, 29 West 39th 
Street, New York 18, New York. Pages, 
198. Price, $6. 

Factors that cause destruction of boil- 
ers and gas turbines are comprehensively 
reviewed and summarized. References 
listed at end of each chapter provide an 
extensive bibliography of published works 
and an up-to-date survey of all available 
knowledge in the field. Private reports 
from British and American associations, 
and questionnaires answered by manufac- 
turing firms are also utilized. Divided into 
seven chapters the report covers mineral 
constituents in coal and heavy fuel oil, 
their behavior during combustion; sulfur 
oxides; physical aspects of deposition; 
origin and composition of deposits and 
methods of minimizing them; and reviews 
of high temperature corrosion effects and 





bg a 


metallic corrosion from gases below 


400 F, and removal of solids from com- 
bustion gases. 


Heating, Ventilating, Air Conditioning 
Guide 1959, 37th edition, published by 
American Society of Heating Refrigerat- 
ing and Air Conditioning Engineers, 62 
Worth Street, New York 13, New York. 
Pages, 768. Price, $12. 

Enlarged format to an 8% by 11-in. 
page size provides additional space for 
new technical data. Guide contains larger 
illustrations, working charts, and tables 
including 286 new or revised diagrams 
and charts. Five new chapters cover high 
temperature water systems, the heat 
pump, evaporative air cooling, humidifi- 
cation, and snow melting. Among the 





GATE VALVES OF DUCTILE IRON 
are described in newly-released 8-page 
brochure from Ohio Injector Company. 
New valves feature “the spread flange 
design” that has a high visibility bonnet 
joint and extra long bolts for storage of 
bolting energy. Specifications, pressure- 
temperature ratings, and dimension and 
material charts, as well as newly-devel- 
oped applications for ductile iron lines 
are given for the Pipe-Pal series available 
(4 through 2-in. sizes) and the Pipe-Mate 
series (2 through 12-in. sizes). 
CIRCLE (68) ON THE REPLY CARD 


FEATURES OF NEW ALL-TRANSIS- 
TORIZED electronic computer system, 
the Honeywell 800, are described in new 
booklet printed by Datamatic Division of 
Minneapolis-Honeywell Regulator Com- 
pany. Speeds, capacities, and overall per- 
formance qualifications of the solid-state 
computer are outlined and examples of 
how unit’s design logic and other features 
contribute to economy in scientific com- 
putation are given. 
CIRCLE (69) ON THE REPLY CARD 


CONSOLIDATED ELECTRODYNA- 
MICS CORPORATION’S high-pressure 
moisture monitors are described in new 
2-page bulletin. Since monitors produce 
measurements of a continuous nature they 
can be used to determine water content 
in natural gas flow or to measure dehy- 
dration performance. Other applications, 
specifications, and operating features are 
listed. Conversion chart and sample flow 
system drawing are also included. 
CIRCLE (70) ON THE REPLY CARD 


new sections added is a discussion of the 
gas-fired year-round residential air condi- 
tioner. A 461-page catalog data section 
lists equipment for various types of in- 
stallations and categorizes products of 
309 manufacturers of heating, ventilating, 
cooling, and air conditioning equipment. 


Industrial and Commercial Gas Research 
Report, “Regenerative and Recuperative 
Devices for Industrial Gas-Burning Equip- 
ment,” published by the American Gas 
Association, 420 Lexington Avenue, New 
York 17, New York. Pages, 29. Price, 
$1.50. 

New report, the first of two publica- 
tions on the studies conducted under In- 
dustrial and Commercial Gas Research 
Project ITU-13, “Study of Regenerative 
and Recuperative Devices for Industrial 
Gas Burning Equipment,” shows that pre- 
heating of air and gas prior to combus- 
tion achieves savings of 50 percent of 
fuel €ost. Recuperation and regeneration 
of heat are discussed and available equip- 
meht described. 


he How To Of The Modern Home 
Laundry Basket, proceedings book of the 
Twelfth National Home Laundry Con- 
ference published by the American Home 
Laundry Manufacturers’ Association, 20 
North Wacker Drive, Chicago 6, Illinois. 
Pages, 115. Price, Free. 

Limited number of copies available to 
gas utility home service directors and 
home demonstration agents, for use as 
reference manual and valuable guide to 
answering questions on home laundering 
posed by homemakers. Included are a 
review of use of home laundry appliances, 
how they are constructed and how to buy 
them, how to teach home laundering in 
high schools, review of fiber and fabric 
characteristics, fabric finishes and char- 
acteristics of wash and wear garments. 
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UNITROL 110R UNITROL 2OOR... 














smart ways 
to push-up 
your water 
heater 
sales score! 





UNITROL 400R 





SPECIFY ROBERTSHAW UNITROLS WITH BUILT-IN PRESSURE REGULATORS 
TO...INCREASE GAS BURNER RATINGS...IMPROVE IGNITION PERFORMANCE... 
IMPROVE YOUR WATER HEATER SALES APPEAL. 


New Robertshaw Unitrols, with built-in pressure regulators, give your water heaters the 
smooth, modern look... clean design, no sharp corners, no dust-catching crevices. For a 
higher sales score, enable salesmen to demonstrate the smart new Unitrol 200R with its slip- 
top cover and concealed knobs . . . or best yet, the Unitrol 400R with the slip-top cover and 
the flip-top lid . . . and the ultimate in appearance. Robertshaw Unitrols with built-in pressure 
regulators also simplify your assembly and inventory problems! , Push-up your water heater 
sales high — specify the smart, new Unitrol 110R .. . higher with the smarter Unitrol 200R 
... highest with the fabulous Unitrol 400R — all with built-in pressure regulators. 


FOR MORE : : 
INFORMATION, : 
CONTACT: eae 


GRAYSON CONTROLS DIVISION + LONG BEACH, CALIFORNIA 






(FOR COMPLETE SATISFACTION ) 
BE SURE YOUR METERS ARE 


—AUUURATE.... 








p! 


No. 1A (Capacity—175 Cu. Ft.) 


BE SURE TO ¢ SPECIFY 


You can install Sprague Meters with full confidence knowing that you 
and your customers will enjoy constant accuracy of measurement for 
many years under even the most difficult conditions! 
Superior engineering and production skill developed during 58 years of effort 
devoted entirely to the manufacturing of hard case gas meters is Sprague’s guarantee 
that you are getting the most reliable, and in the long run, 
the most economical gas meters. 
Compare and prove to yourself — the Sprague unique 3-chamber design, 
precision made cases, non-wearing valves, and extra-long life 
diaphragms all combine to practically eliminate friction, prevent 
seepage and insure faultless metering. 
For complete details consult your Sprague representative. 


The Sprague No. 175 is a good-looking 
Standard Domestic Meter of proven 
dependability. Small in size — Big in 
Capacity, it is accepted everywhere for 
its sustained accuracy, extended serv- 
ice, and low maintenance cost. Avail- 
able in Iron Case or Aluminum Case. 
Sizes from 175 to 1,000 cu. ft. (Syn- 
thetic or leather diaphragms in sizes 
175 & 240.) 


GEM Sponsor | 


Sponsor of 
“PLAYHOUSE 90” 
on CBS-TV 
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